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THE USE OF INTESTINAL INTUBATION IN THE 
LOCALIZATION OF LESIONS OF THE 
GASTROINTESTINAL TRACT" 


By JAMES E. LOFSTROM, M.D., and RUDOLF J. NOER, M.D. 
From the Departments of Roentgenology and Surgery, Wayne University College of Medicine 
and Detroit Receiving Hospital 
DETROIT, MICHIGAN 


’ ‘HE pathology of the segment of bowel 


duced by such systemic conditions as 


between the duodenum and the cecum 
challenges the diagnostic ability of the 
roentgenologist to a greater degree than 
that in any other portion of the intestinal 
tract. The motility of the small intestine 
and the rapidity of its peristaltic action 
combine to make accurate diagnosis in 
these areas difficult and very often impos- 
sible. Thus, we heartily welcomed intes- 
tinal intubation as a new and distinct aid 
in diagnostic studies of the small bowel. 
Of special interest to the roentgenologist 
are two main types of cases for small in- 
testinal survey: (1) those cases in which the 
lumen remains patent, and (2) those in 
which occlusion is a complication. In the 
first group are included a multitude of 
pathological conditions, mostly those pri- 
marily involving the wall of the bowel, as 
in the case of benign and malignant neo- 
plasm, diverticula, and inflammatory con- 
ditions. The extra intestinal entities include 
the tumors producing secondary pressure 
and adhesive bands. In addition, there area 
great many patients in whom a character- 
istic pattern in the small intestine is pro- 


hyperthyroidism, nephrosis, pituitary tu- 
mor and diabetes insipidus. 

The routine manner of observation in 
all such cases has been the oral administra- 
tion of the barium meal. In regard to this 
method, special attention is called to the 
fundamental studies of small intestinal 
activity by Cole,® Cannon,* Forssell,® and 
more recently, the important observations 
contributed by Pendergrass, et a/.¥® It is 
futile to attempt a comprehensive roentgen 
examination of that portion of the gastro- 
intestinal tract without an understanding 
of the basic physiological processes that 
occur. And, even though one is fully cog- 
nizant of these intricate details, the exam- 
ination calls upon the keenest faculties of 
the observer, for the very nature of in- 
testinal peristalsis with its rapid forward 
progress, and intermittent pauses, together 
with the complete disruption in continuity 
of the barium column, renders the most 
careful study liable to frequent inaccura- 
cies. Added to this is the further complica- 
tion of superimposition of various other 
loops of bowel entirely obscuring patho- 


* Aided by a grant from the Committee on Scientific Research of the American Medical Association. 
| Read at the Thirty-ninth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 20-23, 1938. 
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logical areas. Due to a greater willingness 
of the roentgenologist to substitute fre- 
quent serial studies of the passage of bar- 
ium meal through the small bowel for the 
routine observation at five or six hours, 
reports of many cases of small intestinal 
lesions have been added to the literature 
in recent years. 

The consideration of the second major 
group of cases in which the lumen of the 
intestine is encroached upon to such an 
extent that either partial or complete ob- 
struction takes place brings the roentgen- 
ologist and surgeon to an even more im- 
portant problem. 

The use of a film of the abdomen without 
benefit of the presence of a contrast me- 
dium has been the rule. Great progress has 
been made in the roentgen diagnosis of 
obstruction since the work of Schwarz'* 
(1911), whose recognition of the significant 
fluid and gas-filled loops of intestine was 
the first forward step to be made. He 
administered a thin barium mixture to 
further aid in delineating the loops. The 
use of barium by mouth in cases of intes- 
tinal obstruction has proven not only to 
be of little value, but the danger is so 
great that this method of study has been 
justly condemned. Guillaume” in 1922 was 
the first to show that the presence of gas- 
filled small bowel was strong evidence of 
the possibility of obstruction and therefore 
he dispensed with the contrast medium. 

The excellent work of Case,® in 1928, 
contributed many of the fine details to the 
roentgen diagnosis of ileus. In his work, 
stress was placed on the parallel loops, 
which we now realize are a relatively late 
stage of obstruction. The difference in the 
appearance of various segments was noted, 
thereby adding finesse to the diagnosis. 

Since the aforementioned work, a vast 
amount of literature dealing with both 
the experimental and clinical aspects of 
the subject has been written by many 
capable investigators, noteworthy among 
whom are Ochsner and Granger,“ and 
Wangensteen and his coworkers.‘!* They 
have demonstrated the presence of gas in 
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the small bowel as early as three hours after 
the onset of symptoms. We have come to 
recognize the herring-bone appearance as 
being typical of jejunum. This is produced 
by the gas causing valvulae conniventes 
to stand out, the wall of the ileum present- 
ing coarser markings and the colon mani- 
festing typical haustrations. We have found 
the film taken with patient in the supine 
position most satisfactory for detecting 
the bowel markings, since they are often 
obscured when the patient assumes the 
upright position. The anatomical distribu- 
tion of the various portions of the small 
intestine further aids in identification of 
involved sectors (Cole’). The ladder-effect 
and fluid mirrors have been repeatedly 
described, recognized now, however, as 
late manifestations. The hairpin loop has 
also been described as practically pathog- 
nomonic of mechanical obstruction." 

Armed with all of these diagnostic cri- 
teria, the roentgenologist is now able to 
present the surgeon with almost indispu- 
table evidence of the existence of an ob- 
structive lesion when present, although by 
the above method we are still at a loss to 
state with any degree of accuracy the 
exact site of the pathology or the particular 
type of obstruction. Almost all that can be 
normally expected is a rough estimate of 
the probable third of the small intestine 
which is involved. Perhaps this is sufh- 
ciently exact in a good many cases, but, if 
more precise localization is available, it is 
of definite value in the proper disposition 
of the case. We feel that we have such a 
method in the use of intestinal intubation. 

It has been shown by Scheltema!’ and 
by Einhorn® that a tube left in the digestive 
tract will ultimately appear at the anus. 
Jones and Pierce” used a balloon on a tube, 
passing it through the gut, while Abbott 
and Miller? utilized double and triple 
lumen tubes to rapidly reach any desired 
point in the intestine. These studies in- 
spired Abbott and Johnston'°" to use a 
similar tube as a therapeutic agent. 

A large group of cases of intestinal ob 
struction and paralytic ileus have recently 
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been treated by small intestinal intubation 
at Detroit Receiving Hospital and the 
Hospital of the University of Pennsylvania. 
The construction of the tube and the tech- 
nique of its use have been described in 
detail by Abbott and Johnston.'?°" This 
device, applicable in all cases of this type 
except those in which strangulation is pres- 
ent, consists of a 10 or 12 foot tube (18 
Fr.), near one end of which is attached a 
balloon with provisions for its inflation or 
deflation. After passing the tube into the 
duodenum in the usual manner, the balloon 
is inflated; peristalsis then propels the in- 
flated balloon onward, dragging the re- 
mainder of the tube behind it. 

Suction drainage, after the method popu- 
larized by Wangensteen, in constant opera- 
tion throughout the procedure, decom- 
presses the bowel as the tube progresses; 
thus the tip of the tube can be brought 
directly to the point of obstruction. 

Johnston and his associates have re- 
ported a strikingly low mortality rate in a 
series of cases treated by intestinal intuba- 
tion. They find the method uniformly 
successful in relieving the distention of 
paralytic ileus. In organic obstruction with- 
out strangulation it is sometimes curative, 
but more often a valuable adjunct to treat- 
ment, for it relieves the untoward symp- 
toms by overcoming the distention, thereby 
improving the patient’s condition and 
making possible elective operation for re- 
lief of the obstruction. 

Very active cooperation between the 
surgeon and the roentgenologist is impera- 
tive if the fullest advantages of this method 
are to be realized. Both must share in the 
responsibility for successful intubation 
since it cannot be assumed that the tube 
will reach its destination without patience 
and constant attention to detail. Roent- 
genoscopic control makes introduction of 
the tip of the tube into the duodenum easier 
and less time consuming. Coiling of the 
tube within the stomach will retard and 
oftentimes prevent entry of the tube into 
the small bowel. Furthermore, one must 
be certain that the balloon is beyond 
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the pylorus before it is inflated, since the 
full volume of the balloon will not easily 
pass through the pylorus. From this point 
on, the progress of the tube must be closely 
followed with frequent roentgenograms; 
this makes possible the prompt detection 
of any delay and also the degree of decom- 
pression that is being effected. With the 
benefit of a complete visual record to sup- 
plement the clinical findings, the surgeon 
is equipped to proceed in the indicated 
direction with confidence. 

Following decompression of the dilated 
loops, we are in a position to determine 
more accurately the underlying pathology, 
presenting to the surgeon a clearer picture 
of what he may anticipate upon opening 
the abdomen. In many cases, the complete 
alleviation of the obstruction can _ be 
demonstrated, obviating the need for 
operative intervention. In other cases, the 
actual site of the obstruction can be 
demonstrated by the use of contrast media 
injected through the tube. Such studies 
can be made without the risk usually at- 
tendant upon the administration of such 
media in cases of intestinal obstruction; for 
the presence of the tube makes possible 
their prompt withdrawal. The time factor 
is minimized, since the mixture is intro- 
duced directly to the vicinity of the pathol- 
ogy; and since the excess fluids have been 
removed, the medium remains undiluted 
and in good concentration, thereby permit- 
ting the use of only small quantities for 
adequate visualization. 

Various types of contrast media have 
been tried, e.g., barium in mineral oil, 
barium in aqueous acacia, and simple 
barium in water. Any of these combina- 
tions may be used, but we have found it 
advantageous to use a mixture of the high- 
est viscosity which can be passed through 
the tube without difficulty. About 50 cc. of 
the suspension has proved sufficient in 
most instances. 

The entire procedure is carried out under 
roentgenoscopic manipulation and control 
with serial films taken for better detail and 
permanent record. The “spot”’ film device 
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Fic. 1. Case 1. Showing localization of obstruction 
in ileum. Operation demonstrated adhesive band 
at this point. 


aids materially in obtaining maximum defi- 
nition of the localized pathology. The in- 
tervals between observations will vary in 
individual cases, depending upon the prog- 
ress of the medium. In some cases, the 
pathology can be ascertained within a few 
minutes; however, serial check examina- 
tions will give additional information re- 
garding the degree of obstruction, if 
present, and the tonus and physiological 
activity of the bowel. We have routinely 
kept our patients under close observation 
until all the barium has entered the colon, 
usually a period of from six to eight hours. 

On occasion, we have followed the tube 
injection by an oral administration of 
barium which visualized the entire small 
bowel in the usual manner. This may be of 
value in those patients who fail to present 
evidence of pathology on the first study, 
and in whom removal of the tube might be 
dangerous. In one instance, for example, an 
obstructive point was detected proximal 
to the balloon, having developed after the 
tip of the tube was beyond this point. “a 

In cases other than obstruction, we have 
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utilized the balloon as an occlusive agent 
by omitting the holes in the tube distal 
to the balloon. This makes possible control 
of the passage of the barium, overcoming 
the usual rapid progress and eliminating 
the confusion of superimposed loops. This 
permits detailed study of any desired area 
in the small intestine, the procedure we 
have termed a segmental survey. The de- 
tection and localization of such conditions 
as diverticula, fistulae, neoplasms and in- 
flammatory lesions is greatly aided by this 
method. In some instances where double 
contrast may prove desirable, air may be 
injected through the tube after introduc- 
tion of barium. 

A further modification of the tube, as 
suggested by Abbott and Miller,’ has two 
balloons, 12 inches apart, with facilities 
for controlling the inflation of each, and 
introducing barium between them, thus 
enabling an even more controllable seg- 
mental study. By this means, we are now 
undertaking a study of the intestinal pat- 
tern on a more exhaustive basis, correlating 
an analysis of the intestinal secretions with 
the roentgen picture in each segment. 

The following cases will illustrate the 
points mentioned: 


REPORT OF CASES 


Case 1. A. T., a colored woman, aged forty, 
developed crampy abdominal pain three days 
before admission, having had a pelvic operation 
fourteen years previously. The abdomen was 
distended and tympanitic, peristaisis hyperac- 
tive. Roentgenogram showed dilated loops of 
small bowel with fluid levels. Following decom- 
pression with the long tube, barium given 
through tube clearly demonstrated the site of 
obstruction in the ileum. This was confirmed 
by operation (Fig. 1). 


Case u. V. B., a colored woman, aged thirty 
two, developed cramp-like pain with abdominal 
distention seven weeks following delivery of a 
premature child. Roentgenograms showed di 
lated loops of small bowel and intubation was 
carried out for decompression. With the tube 
well down, barium injected through it demon 
strated the obstruction in the terminal ileum 
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Fic. 2. Case 1. 4, roentgenogram before intubation; B, barium localization of obstruction in the ileum 
confirmed by operation. 


Fic. 3. Case 11. 4, roentgenogram at start of intubation; B, barium localization of decompression, 
showing two obstructive points in the terminal ileum. 
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Fic. 4. Case tv. 4, roentgenogram before intubation; B, localization study showing obstructive point 
and stenosis in terminal ileum. This was confirmed at operation. 


Fic. 5. Case v. 4, shows gas-filled loops of small bowel well above tip; B, same loops after barium b) 
mouth with point of obstruction demonstrated. 
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Kic. 6. Case vi. Roentgenogram showing very large 
genogram | g very larg 
gas shadow. Contrast medium introduced through 
Levine tube shows this was not stomach. 


Operation done later at another hospital re- 
vealed this localization to be correct (Fig. 2). 


Case ut. J. V., a white male, aged forty, 
developed localized pain and distention three 
months subsequent to an appendectomy. Fol- 
lowing long tube decompression, barium was 
injected through the tube demonstrating the 
site of obstruction in the terminal ileum. The 
patient is relieved of all symptoms and is in 
good health, gaining 15 lb. in weight in two 
months since discharge (Fig. 3). 


Case iv. J. F., a white male, aged thirty- 
seven, one month following a Mikulicz type 
of resection for a neoplasm of the sigmoid 
developed distention and evidence of intestinal 
obstruction. Long tube decompression was car- 
ried out, following which barium given through 


Fic. 7. Case vu. 4, supine and B, erect films illus- 
trating mobility of herniated stomach. 
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Fic. 8. Case vir. Sinus tract injected with iodized 
oil illustrating communication with duodenum 
proximal to occluding balloon of long tube. 


the tube demonstrated two obstructive areas 
in the terminal ileum. Operation confirmed this, 
revealing marked adhesions around the ileum 
with inflammatory involvement of the wall of 
the ileum for which resection was necessary 
(Fig. 4). 

Case v. L. S. developed obstruction five 
days following operative repair of multiple 
intestinal perforations. Following long tube 
decompression he was comfortable, then de- 
veloped signs of obstruction. Film showed gas- 
filled loops well above tip of the tube, and 
barium by mouth demonstrated obstruction 
at same level. With balloon fully inflated it was 
partially withdrawn through the obstructive 
area with successful decompression of the dis- 
tended loops. Following this procedure obstruc- 
tion was shown to be completely relieved 
(Fig. $). 


Case vi. L. Y., a white woman, aged thirty- 
four, gave evidence of chronic intestinal ob- 
struction. She had had a pelvic operation four 
years previously and an operation for intestinal 
obstruction two years previously. Roentgeno- 
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gram revealed a markedly enlarged gas shadow 
which at first appeared to be stomach. Intro- 
duction of a contrast medium through a Levine 
tube demonstrated that this was definitely 
not stomach. This was confirmed at operation 
(Fig. 6). 

Case vii. C. C., white male, aged forty-one; 
admitted with obstructive symptoms in associ- 
ation with a diaphragmatic hernia; decompres- 
sion by small intestinal intubation relieved his 
symptoms. During the course of this procedure 
it was noted that the presence of the tube in 
the stomach made possible an estimation of its 
mobility when positional changes were made 
under the roentgenoscope (Fig. 7). 


Case vii. D. H., colored female, aged 
twenty-eight. Had for many months a fistula in 
the right hypochondrium following drainage 
of a subphrenic abscess secondary to a per- 
forated appendix. Injection of the sinus with 
iodized oil demonstrated a communication 
with the intestinal tract, but there was some 
question as to whether this communication was 
with the duodenum or ascending colon. A long 
tube was introduced and the balloon fully 
inflated in the upper jejunum, thereby pre- 
venting passage of the contrast medium beyond 
this point. Injection with iodized oil clearly 
demonstrated that the communication was 
with the duodenum rather than the colon 
(Fig. 8). 

CONCLUSIONS 

Small intestinal intubation has proved a 
distinct aid in the diagnosis of lesions of 
the small intestine as follows: 

1. In obstruction, the emptying of in- 
volved loops makes possible the use of 
opaque media, and furthermore the intro 
duction of these media at the site of ob 
struction makes localization more accurate. 

2. The ability to remove the contrast 
media at will removes the dangers usuall) 
associated with their use in obstruction. 

3. The balloon as an occlusive agent for 
controlling the progress of the contrast 
media makes possible visualization of iso 
lated segments of the small intestine. 


We wish to express our appreciation to Drs. C. G. 
Johnston and J. C. Kenning for their invaluab 
assistance in the preparation of this material, and 
also to Dr. Wm. Osler Abbott for helpful criticis: 
and advice. 
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DISCUSSION 

Dr. Eucene P. Penpercrass, Philadelphia. 
The program and scientific exhibit committees 
of the American Roentgen Ray Society have 
provided a magnificent program for us and I 
am grateful that they have invited Dr. Lof- 
strom and his associates to present the subject 
of “Intestinal Intubation.”’ These men have an 
excellent exhibit, and in their paper they out- 
line some of the difficulties with which the 
operator is concerned. 

Dr. T. Grier Miller and Dr. W. O. Abbott 
of Philadelphia now regard intestinal intuba- 
tion as an established procedure. They stress, 
however, that the technique of its application 
may be time consuming and may be difficult 
even for the experienced worker. I would like 
to emphasize the difficulty of properly perform- 
ing this procedure in a great many instances, 
and if any roentgenologist or surgeon has the 
mistaken idea that one needs only a tube to do 
intestinal intubation, he should seek a con- 
ference with those who have had some experi- 
ence with the method. 

We have been extremely fortunate in being 
able to assist Dr. Abbott in some of his efforts 
with intestinal intubation. In intestinal ob- 
struction, Dr. Abbott states that the beneficial 
effects from intestinal intubation include the 
possibilities (1) of emptying the intestine and 
restoring peristalsis; (2) of supplying data 
promptly for the adjustment of the fluid and 
electrolyte balances of the body; (3) of relieving 
the obstruction itself; (4) of identifying the 
location and nature of the lesion; (5) of sim- 
plifying the technique of any required surgical 
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procedure; (6) of protecting the suture line 
after operation, and (7) of converting an emer- 
gency to an elective surgical procedure. 

As Dr. Lofstrom has just told us, there are 
many other conditions in which intestinal in- 
tubation is of value. In some of these the 
roentgenologist may give enormous assistance 
if he is familiar with the intricacies of the 
method and knows how to interpret his ob- 
servations. His rdle, however, should be that 
of an assistant to the trained clinician who has 
had special training in this field. The roentgenol- 
logist must have patience, for the procedure is 
time consuming and if the clinician, surgeon 
or roentgenologist is too busy to give the 
required time to it, my advice is to let someone 
else do it, as under these circumstances the 
method will not be successful. 

I want to take this opportunity to congratu- 
late Drs. Lofstrom, Noer and Johnston for the 
excellent work that they are doing and the 
contributions that they have made to intestinal 
intubation. 

Dr. W. Oster Assort, Philadelphia. It is a 
pleasure to me to have this opportunity of 
congratulating Dr. Lofstrom and Dr. Noer on 
the results which they have obtained in diag- 
nosing intestinal lesions by this method. The 
first question in the minds of those unfamiliar 
with its value and limitations, however, is when 
to use it. The procedure is never painful but 
never pleasant, and as it is time consuming one 
naturally wishes to avoid it when simpler 
forms of examination answer the purpose. 

My own feeling would be that it should be 
used where distinct lesions such as tumors or 
inflammations are suspected rather than in 
generalized disturbances such as sprue, and 
that in this group it should be reserved for 
those who are very markedly or very slightly 
affected. A person whose gut is so completely 
obstructed as to make a barium meal dangerous 
and one so little obstructed as to make a barium 
meal study indecisive should each be diagnosed 
by the injection of a barium suspension through 
the tube. All others can probably be handled 
by more routine methods. 

A second point of importance is the arrange- 
ment of the tube. There is no universally 
correct apparatus. The significant point is the 
principle involved and whether one allows the 
barium to enter the gut ahead of the balloon, 
behind the balloon or decides to use a three- 
lumened tube and inject the barium into a 
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segment of gut between two balloons, must be 
decided for the individual case. Actually one 
can find within any hospital the material with 
which, if need be, he can improvise a completely 
satisfactory apparatus. 

These views I state in the hope of profiting 
by the authors’ comments upon them, for the 
experience which they have now had with 
intestinal intubation for the treatment and 
study of small bowel lesions is such as tomake 
me value their views on this problem most 
highly. 

Dr. Wittiam H. Stewart, New York City. 
Some twenty years ago Dr. Max Einhorn and 
I carried on investigations of the small intestine 
with much the same procedure as reported by 
the authors. As I remember it, the results were 
not altogether satisfactory. It may be that after 
all these years refinement in technique has 
overcome the objections which were largely 
severe pain when the balloon was inflated 
sufficiently to block the intestines. I cannot 
conceive of a dilated balloon being withdrawn 
from the duodenum with sufficient force to 
break up adhesions without having the patient 
under anesthesia and then I would consider it 
a very dangerous procedure. 

Dr. Lorstrom (closing). I want to thank 
Dr. Pendergrass and Dr. Abbott for their very 
nice discussion. 

In regard to the use of the tube, in this 
particular instance of the patient having de- 
veloped the obstruction following intubation, 
I think that here the adhesions and the narrow- 
ing were not of sufficient strength and organiza- 
tion to present a great deal of difficulty in 
dilatation. The balloon was not dilated to its 
fullest extent, but this particular patient did 
not seem to complain to any marked degree. 
There was a certain amount of discomfort in 
the procedure but he presented no very 
serious complaints of pain as the tube was 
withdrawn. However, that is the only case in 
which we have attempted to make a bougie 
out of the balloon. The remaining cases have 
presented little difficulty with the patients 
complaining of pain on inflation of the balloon, 
either in subjects who are not abnormally dis- 
tended or in patients who have shown quite 
marked distention as a result of paralytic 
ileus or mechanical obstruction. They seem to 
be able to tolerate the examination very well 
and we have encountered several patients who 
have taken the tube on repeated occasions. We 
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have one on our list who has had obstruction 
about six times up to the present. He has de- 
veloped what we should probably call a chronic 
obstruction, and he comes back to the hospital 
intermittently for intubation. He can take this 
tube, get it down into his stomach and started 
into the small bowel, feeding it himself, and 
get very successful intubation started within 
about three hours. It seems rather foolish to 
contemplate surgery. He has had several sur- 
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gical procedures, each time with an obstruction 
recurring, and it was felt that little could be 
gained by operating another time; and up to 
the present, since the change of the obstruction 
from an acute to a chronic type, he presents 
symptoms which are not too disturbing. His 
general condition does not become alarming, 
and he knows enough to come in fairly soon 
after the onset of nausea and intermittent 
vomiting. 
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LYMPHOSARCOMA OF THE STOMACH 
DIAGNOSIS AND TREATMENT 
By VINCENT W. ARCHER, B.S., M.D., and GEORGE COOPER, JR., B.A., M.D. 


UNIVERSITY, VIRGINIA 


UR interest in this subject has been 
aroused by 3 proved cases. One is 

living and perfectly well seven years after 

exploratory biopsy and radiation therapy 

alone. The 2 more recent patients pre- 

sented almost identical roentgen signs. 
Since no large series has been reported 

in the literature, and yet in conversations 

several unreported cases were discovered, 

it seemed fitting to send out a question- 

naire to all diplomates of the American 

Board of Radiology in order to discover 

these unreported cases. Only those micro- 

scopically proved were to be included. The 

questionnaire was as follows: 

No. of microscopically proved cases of lympho- 
sarcoma of the stomach... 

No. of five year cures by surgery alone... 

No. of five year cures by irradiation alone... 

No. of five year cures surgery plus irradia- 
tion... 

No. of cases treated by surgery alone... 

No. of cases treated by irradiation alone. . 

No. of cases treated by surgery plus irradia- 
tion... 

No. of deaths from tumor following surgery 
alone... 

No. of deaths from tumor following irradiation 
alone... 

No. of deaths from tumor following combined 
treatment... 

No. of recent cases free from disease (excluding 
five year cures) following surgery alone... 

No. of recent cases free from disease (excluding 
five year cures) following irradiation alone . 

No. of recent cases free from disease (excluding 
five year cures) following surgery plus irra- 
diation .. 

Predominant roentgen sign, single ulcer (large, 
small), multiple ulcers, tumefaction, etc. . . 
Acid values: Increased (No.) ... ; (cases) de- 

creased... , normal... 


During the progress of this investigation, 
we have had the privilege of a preview of a 
paper dealing with this subject by E. S. 


Taylor,! which is to be published in the 
Annals of Surgery. This article has covered 
the subject so thoroughly that repetition 
is useless, except to emphasize some of the 
points brought out by the author, to differ 
slightly in a few, and add some of our own 
observations. Taylor collected 152 cases of 
primary lymphosarcoma up to 1937, in- 
cluding 5 under his own observation. Our 
questionnaire has revealed 94 additional, 
including 3 of our own. 


ETIOLOGY AND PATHOLOGY 


The etiology and pathology are so well 
covered by Taylor that those interested are 
referred to the original article. It might be 
emphasized that the average age incidence 
is considerably lower in lymphosarcoma 
than in carcinoma. The difficulty of diagno- 
sis, both gross and microscopic, may be 
reiterated. Taylor has stated that the le- 
sions do not show early ulceration, and yet 
in all 3 of our cases ulcer was the presenting 
roentgen sign, and in 25 of the 94 cases 
unearthed by the questionnaire, ulceration 
was present. He also states that the ulcers 
tend to be more shallow than in carcinoma. 
In 2 of our cases the ulcers were very deep 
and broad, in one indistinguishable from 
benign gastric ulcer even at operation. 

Histologically, there may be confusion 
between the lymphocytic cell typeof lymph- 
osarcoma, and round cell carcinoma, as 
was well demonstrated in one case (of H. E. 
Ruggles) coming in as a result of our 
questionnaire. This tumor was diagnosed 
histologically by an excellent pathologist 
as lymphosarcoma, and finally by Ewing 
as “round cell carcinoma having the same 
radiosensitivity as lymphosarcoma.” The 
radiosensitive portion of the statement has 
been borne out clinically, for under radia- 
tion therapy alone (being inoperable surgi- 


* From the Department of Roentgenology, University of Virginia Hospital. Read at the Thirty-ninth Annual Meeting, Ameti- 
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cally), the patient is alive with no evidence 
of recurrence ten years later. 


SYMPTOMATOLOGY 


The symptoms are usually those of non- 
obstructive peptic ulcer. There is nothing 
in the history or symptomatology which 
would serve to differentiate lymphosar- 
coma from any other type of gastric ulcer 
or neoplasm. Hematemesis is relatively 
rare, but may occur. Melena is not in- 
frequently encountered. The presence or 
absence of a palpable mass seems to depend 
upon the type of lesion. In those whom 
ulceration brings to medical attention, usu- 
ally no masses are felt, while in others 
ulceration seems to be a late stage, with 
tumefaction preceding. In one of our series 
(Case 111) we observed the onset of tumor 
formation, ulcer preceding this by several 
weeks. This will be referred to later. 

In our questionnaire, one question re- 
lated to acid values. In 21 out of the 94 new 
cases thus reported, the acid values were 
given. In 11 of these, acid was below nor- 
mal or absent; in the other 10, the acid 
values were normal or increased. 


ROENTGEN EXAMINATION 


In the cases in which the prominent 
roentgen sign was listed, 27 showed ulcera- 
tion, 19 having tumefaction in addition, 
while 28 showed tumefaction alone. There 
seems to be nothing characteristic about 
either the ulcer or the tumor, but in one 
of our patients a very large ulcer, with a 
short history, in an adolescent, made us 
suspicious of lymphosarcoma. Tumefaction 
in the young should also arouse doubts as 
to its being carcinoma. There is, however, 
nothing definitely pathognomonic. Both in 
our own series and those reported in an- 
swer to the questionnaire, large rugae did 
not play a prominent part. This feature is 
believed to have been overemphasized in 
the literature. 


TREATMENT 

The proper method of treatment of these 
patients is, we believe, still open to ques- 
tion. If the disease is apparently sharply 
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localized, surgery alone will cure a certain 
number as is evidenced by the literature 
which reveals 7 five year cures by surgery 
alone. As a result of our inquiry, we found 
one additional five year cure by unaided 
surgery, but 8 five year cures by irradiation 
alone, and 4 additional with surgery plus 
irradiation. It would seem logical, there- 
fore, to excise a sharply limited growth, 
and follow this with irradiation, combining 
the benefits of both. On the other hand, the 
majority of these lesions show involvement 
of a large portion of the stomach, and a 
subtotal gastrectomy would be necessary 
to remove the obvious tumor. The mortal- 
ity following this operation is not incon- 
siderable, and to our minds, in this type of 
lesion, it would seem that irradiation alone 
would offer the greatest hope to the great- 
est number of patients. 

In a recent article by Engelstad, atten- 
tion has again been called to the ease with 
which ulceration of the stomach and per- 
foration can “be produced in rabbits by 
irradiation. It is not thought that fear of 
a similar occurrence should deter the ra- 
diologist in his treatment of humans. Re- 
peated experiments on dogs, which, as 
carnivora, are more analogous to the hu- 
man, have failed to produce corresponding 
results. None of the radiologists answering 
our questionnaire mentioned any difficulty 
in irradiating the human stomach. Cer- 
tainly the stomach, which, according to 
Desjardins, is less sensitive to irradiation 
than the small intestine, so far as danger of 
ulceration exists, can tolerate the same 
dosage as is received by the small intestine 
in treatment of carcinoma of the cervix. 
Still, it may be wise for the surgeon, at 
exploratory operation, to excise large or 
deep ulcers from a stomach that is to be 
irradiated later. 

In going over all of the cases, both those 
previously reported in the literature and 
the 94 additional now being reported, we 
have been struck by the fact that appar- 
ently inadequate surgery or irradiation, 
or both, have effected five year cures. It 
would therefore seem, if a definite diagnosis 
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can be made by biopsy, that irradiation 
alone may offer as much as the combined 
treatment. If the lesion is small and sharply 
localized, we would still prefer excision plus 
irradiation as an added safeguard. 

Taylor states ‘the degree of radiosen- 
sitivity of the growth is not predictable 
from the study of the pathological ma- 
terial.” We agree with this, but it has 
struck us forcibly in reviewing the case 
histories, that the longer the duration of 
symptoms, the greater is the possibility of 
cure. 

Taylor listed 11 five year cures obtained 
from the literature and added 2 of his own. 
Our studies have added 13 additional, in- 
cluding one of our own. The cases are as 
follows: 


(1) Trostler, I. S. One case alive nine years after 
roentgen irradiation alone. 

(2) Trostler, I. S. One case alive seven years after 
roentgen irradiation alone. 

(3) Trostler, I. S. One case died in auto accident 
seven years after roentgen irradiation alone. 

(4) Kerr, H. D. One case alive six and one-half 
years. Has had repeated roentgen irradiation 
only for repeated recurrences. At present, he 
has palpable tumor. 

(5) Duffy, J. Patient presented with bulky stom- 
ach tumor. Exploration showed mass could not 
be completely removed, but massive stomach 
resection done. Upper abdominal mass still 
palpable after operation. Followed by 80,000 
mg-hr. to each of anterior and posterior portals 
at 15 cm. distance, radium pack. Free of disease 
since—eight years. 

(6) Ruggles, H. E. Exploration revealed inoperable 
mass at cardiac end of stomach, several glands 
removed for biopsy. Given roentgen irradiation 
after operation and radium element pack six 
months later. Entirely well since—ten years. 
Difference in pathological diagnosis, one pathol- 
ogist calling it lymphosarcoma, Ewing calling 
it “round cell carcinoma having the radio- 
sensitivity of lymphosarcoma.” 

(7) Milkman. Exploration and biopsy only followed 
by roentgen therapy. Well for five years when a 
blow in stomach produced hemorrhage and 
death. 

(8) Kenning and Lofstrom. White male, aged six- 
teen. Chief complaint vomiting and abdominal 
mass in epigastrium for three and a half 
months, loss of weight, night sweats. Gastro- 
intestinal examination showed filling defect 
involving both curvatures of pyloric third, 
partial gastrectomy and _post.-jejunostomy. 
Apparent complete cure—eight years. 


Vincent W. Archer and George Cooper, Jr. 
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(9) Gerber, I. Male, aged twenty-five; six weeks’ 
history of nausea, epigastric pain and loss of 
weight. Gastrointestinal examination showed 
extensive filling defect of antrum on both 
curvatures 4 inches proximal to pylorus. Wide 
resection done followed by 400 r to anterior and 
posterior portals. Roentgen irradiation to 
mediastinum one month later because of ques- 
tionable mass. Living eight years—no stomach 
trouble. 

Bryan, L. White male, aged fifty-eight; history 
of epigastric pain, nausea, vomiting, loss of 
weight for several months. Tender, palpable, 
epigastric mass, no acid in gastric contents, 
marked secondary anemia. Gastrointestinal 
examination showed large diverticulum-like 
pouch on the greater curvature of the lower 
third of stomach in the center of a large tumor 
mass. Operation on November 2, 1932. Large 
mass involving lower third of stomach, the 
center of which had become necrotic and ex- 
cavated. Resection and anastomosis done. No 
demonstrable metastases. Irradiation Decem- 
ber 21, 1932, to January 23, 1933, total, dose 
840 r to epigastrium, 200 kv. (peak), 0.5 cm. Cu 
and 1.0 mm. Al, 20 by 20cm. portal. Well since, 
gained 61 lb. 

(11) Lenz. Male, aged forty, received roentgen 
therapy after a partial gastrectomy which left 
portion of tumor in situ. Free of disease for 
twelve years. 

Keyser, L. D. and Peterson, C. H. (This case 
will be reported elsewhere at a later date.) | 
Male, aged thirty-five, August, 1931, com- 
plained of pain in epigastrium, with a history of 
one year duration. Gastrointestinal examina- 
tion showed obstruction at the pylorus with ‘0 
per cent retention at six hours, Operation 
showed a tumor mass involving a great deal of 
the lesser curvature of the stomach. Pyloro- 
plasty only was done with removal of a gland 
for biopsy. Microscopic examinations showed 
lymphosarcoma. Operation was followed by 
roentgen irradiation at 200 kv. but the dosage 
was not recorded. In 1932 there was recurrence 
of the pyloric obstruction and a gastroenter- 
ostomy was performed. No glands or tumor was 
seen. Another series of roentgen treatments was 
given. At present, there is no evidence of dis- 
ease, and he has not missed a day from work in 
six years. A seven year cure by irradiation alone. 


(10) 


AUTHORS’ CASES 
(13) Case 1. Mrs. P. D., white, aged fifty, 


housewife, admitted May 5, 1931, complaining 
of “pain in the stomach” of twelve months’ 
duration. Twenty-three years ago she had indi- 
gestion, which was relieved by a bland diet. She 
was then well until eight or ten years ago, when 
she began having vague, mild recurrent attacks 
of indigestion. Two years ago, these attacks be- 
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gan growing more severe. Her appetite was 
good but she had lost 60 pounds in the past two 
years. One week ago she had a very severe at- 
tack of boring epigastric pain. This was the im- 
mediate cause of seeking medical advice. 

Physical examination revealed a poorly nour- 
ished woman, showing evidence of marked 
weight loss. Otherwise negative. Roentgen ex- 
amination of the stomach, May 11,1931, showed 
a very peculiar appearance on the lesser curva- 
ture at about the junction of the fundus and 
cardiac portions. In this region there was a 
shallow outpocketing over an area of about 2 
cm., in the center of which was a projection into 
the interior of the stomach (Fig. 1). This pro- 
jection was rather sessile, projecting only 5-7 
mm. The rugae of the stomach were spread 
apart in this region. Gastric analysis showed 
no acid, free or combined, even after histamine; 
2 benzidine. 

Operation four days later. Exploration of the 
stomach revealed numerous nodules within the 
stomach wall, extending from the esophagus 
over the upper two-thirds of the stomach. The 
ulcerated area seen on the roentgenogram was 
palpated as a thickened area but it did not have 
the consistency of carcinoma nor did it have the 
serosal reaction of an ordinary gastric ulcer. 
Examination of the interior of the stomach re- 
vealed many sessile polypoid areas, most of 
them associated with ulceration. Resection was 
impossible, so a posterior gastroenterostomy 
was done. 

Pathological Report. Sections of gastric mu- 
cosa showed a large cellular, diffuse growth of 
lymphoid cells which varied in size and staining 
properties, with many mitotic figures. The 
stroma was very scant. Certain areas showed 
polymorphonuclear infiltration and hemorrhage. 
Diagnosis was lymphosarcoma of the stomach. 

Postoperative course uneventful. 

Roentgen therapy was started on the thir- 
teenth day after operation, giving 2,800 r 
through a 20X20 cm. portal, 1,400 r anteriorly 
and 1,400 r posteriorly to the gastric area in a 
period of twelve days. Factors 200 kv., § ma., 
0.§ mm. Cu and 1 mm. Al filter, so cm. distance. 

The patient was readmitted thirteen weeks 
later, on September 23, 1931. Physical exami- 
nation showed a mass 6-8 cm. in diameter, 2 
cm. to the left of and below the umbilicus, nod- 
ular and freely movable. A second course of 
radiation therapy was started at once, although 
the gastrointestinal roentgenograms were still 
negative, giving 2,900 r through 20 X 20 portals, 
1,450 r anteriorly and 1,450 r posteriorly to the 
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Fic. 1. Case 1. 


stomach area over a period of fifteen days. Fac- 
tors 200 kv., § ma., 50 cm. distance, 0.5 mm. 
Cu and 1 mm. Al filter. 

On a routine visit August 18, 1932, a mass 
4X5 cm. in diameter was found in the left up- 
per quadrant, which was nodular and freely 
movable. In two days, given 1,400 r to stomach 
area, 700 r posteriorly and 700 anteriorly, same 
factors. 

She was readmitted on March 1, 1937 with 
an acute appendicitis; a larger incision than 
normal was made for exploration. The stomach 
was entirely normal except for the posterior 
gastroenterostomy. An acutely inflamed ap- 
pendix was removed. 

When last seen on December 9, 1937, she was 
in her usual good condition. 


Comment. This is a_ microscopically 
proved case of lymphosarcoma of the 
stomach with two abdominal metastases 
at different times, living and well seven 
years after operative biopsy, with radiation 
therapy alone.* 

* Since presenting the paper, this patient returned in April 
with an abdominal mass, which on biopsy is adenocarcinoma, of 
unknown origin, probably of the stomach. No attempt can be 


made to explain this. Is it an independent malignancy, or is it a 
mutation of the eight year old malignancy? 


~, 
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Fic. 2. Case 1. 


Case 11. Mrs. C. L. S., white, aged fifty, 
housewife, was admitted March 25, 1937, com- 
plaining of “‘stomach trouble.” She had had 
nausea and vague abdominal pain seven years 
previously which responded to dietary control. 
During the past year there were frequent mild 
epigastric pains before meals relieved by milk. 
On a bland diet for the past three years, she 
gained 20 pounds. During the past year she had 
three severe attacks of epigastric pain at night, 
the last one three weeks previously, which was 
the immediate cause of seeking medical advice. 
Physical examination was essentially negative. 
Gastric analysis showed free HCl 23 per cent, 
total acid 40, 2 benzidine. Few red blood cells 
seen On microscopic examination. 

Gastrointestinal examination showed a large 
ulcer crater 5 cm. in diameter on the posterior 
wall just at the incisura angularis (Fig. 2). 
There was no definite zone of infiltration about 
the site of this crater. 

Operation four days later showed a large 
mass on the posterior wall of the stomach, 14 
inches from the pylorus, surrounded by a con- 
siderable area of inflammation, and adherent 
to the transverse mesocolon. Lymph nodes on 
the greater curvature were enlarged. No other 
evidence of metastasis. The pylorus and distal 
two-thirds of the stomach were resected. 

Pathological Report. Gross: Piece of stomach 
10X9g cm. with an ulcer 4X4 cm., § cm. from 
pylorus. Thickness of wall 1 cm. Group of 
glands at pylorus, largest 21.25 cm. Glands 
feel rubbery, one has hemorrhage. Base of the 
ulcer is thin with the margins piled up. The 
stomach is infiltrated in all directions by firm 
grayish-white tissue. Microscopic: There is a 
tremendous infiltration of the wall of the 
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stomach by lymphoid cells which completely 
obliterate all structure in the floor of the ulcer 
and just beyond it. The wall of the stomach 
in the region of the ulcer is greatly thickened. 
The same cellular infiltration is present in the 
gastric lymph nodes, destroying the normal 
structure and has invaded through their cap- 
sules. These lymphoid cells are almost filled by 
the nuclei and have only a thin halo of pale 
pink staining homogeneous cytoplasm about 
the nucleus. The nuclei vary in size, shape and 
intensity of staining. Nucleoli are not promi- 
nent. Mitoses are infrequent. The reticulum is 
delicate and sparse. Diagnosis: Lymphosar- 
coma of the stomach with ulceration of mucosa 
and metastases to gastric lymph nodes. Small, 
round cell, malignant lymphocytoma. 

Roentgen therapy was started four weeks 
later. Given 3,350 r through 20X20 cm. portal 
to stomach region, 1,800 r anteriorly, 1,500 r 
posteriorly, factors 200 kv., 25 ma., 50 cm. 
distance, 0. Cu and 1 mm. Al filter in period 
of nineteen days. She has been seen every six 
weeks and-shows no evidence of return of the 
condition one and a half years after resection 
and irradiation. 


Fic. 3. Case 111. 
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Comment. This patient both roentgeno- 
logically and at operation was thought to 
have a large benign gastric ulcer, but mi- 
croscopically the resection was seen to cut 
through large sheets of tumor cells. This 
patient illustrates the diagnostic difficulty 
inherent in these purely ulcerative cases. 


Case 11. J. W. M. (86857), a white male, 
aged nineteen, student, was admitted Novem- 
ber 3, 1937, complaining of stomach ulcer. Six 
weeks before he began having diffuse, burning 
epigastric pain two hours after meals. A gastro- 
intestinal examination done three weeks after 
onset of symptoms showed a large ulcer crater 
situated just above the incisura angularis, 
measuring about 4.5 cm. in its greatest diameter 
(Fig. 3). Conclusions: “Very large ulcer of the 
stomach. On account of the history of the sud- 
den onset and the size of the ulcer in a rela- 
tively young patient, it is believed the pos- 
sibility of a sarcoma with ulceration should be 
considered.”’ He was put on a strict Sippy diet, 
alkaline tablets and partial bed rest, outside 
of the hospital. Roentgen examination three 
weeks later showed the size of the ulcer crater 
to be unchanged. The patient at this time was 
almost symptom free. He was admitted to the 
hospital two days later, put on a strict Sippy 
diet, alkaline tablets, and absolute bed rest. 
Roentgen examination two weeks later (Nov. 
16), showed an appreciable decrease in the size 
of the ulcer, but still 3 cm. in its greatest diame- 
ter. Examination two weeks later (Nov. 30) 
showed the ulcer crater shallower but still 2.5 
cm. in diameter. Eighteen days later the pa- 
tient passed tarry stools; this lasted for several 
days, two transfusions being necessary. There 
was no further hemorrhage but the patient was 
weak, losing weight and complaining of burning 
pain after taking alkaline tablets. Six weeks 
elapsed after the last gastrointestinal examina- 
tion before the patient was in condition for 
another examination (Jan. 11). The patient 
was examined in the supine and prone positions 
only. The large ulcer crater had diminished in 
size until it was scarcely I cm. in diameter. 
There were, however, several areas of apparent 
filling defects scattered throughout the lower 
half of the stomach. Roentgen examination one 
week later showed several rounded filling de- 
fects in the stomach, the largest being about 
2 to 3 cm. in diameter. These seemed to be fixed 
in position and occupied the distal half of the 
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stomach. The ulcer crater noted on former 
examination was very much smaller and almost 
indistinguishable (Fig. 4). Chest films were 
negative. Conclusions: “Malignancy of stom- 
ach, most probably sarcoma.” 

Operation three days later: Abdominal ex- 
ploration was negative except for the stomach. 
The whole posterior wall of the distal half, up 
to a point approximately 1 inch above the 
pylorus, was solid tumor. It was very firm and 
unyielding and varied between 1 and 3 cm. in 
thickness. No ulcer crater could be palpated 
at the point at which the original ulcer crater 
had been demonstrated. The tissue, however, 
was very nodular and irregular in all parts of 
the involved portion of the stomach. The tissue 
had the definite appearance of lymphosarcoma. 
There was no attachment of the growth nor 
any evidence of metastasis. The spleen was 
between three and four times its normal size, 
but normal in appearance and consistency. 
Pieces of tissue were removed from two areas 
of the posterior part of the stomach for micro- 
scopic examination and one lymph node I cm. 
in diameter was removed from the greater 
curvature region at the lower part of the 
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stomach. Frozen section of the stomach was 
reported lymphosarcoma, so the incision was 
closed. 

Pathological Report. The smooth muscle of 
the stomach wall is invaded by large round cells 
with hyperchromatic nuclei resting in a reticu- 
lum network which is greatly increased in most 
areas. The cells are loosely packed and vary 
considerably in size and shape. The reticulum 
is increased to the point of fibrosis in many 
places. In the lymph node there is one point 
which is about half of a lymph follicle which 
shows changes similar to those found in the 
stomach wall. The cells vary in size and shape, 
and have hyperchromatic nuclei. There are 
mitotic figures in the area. There is also 
hyperplasia of the endothelial cells. Diagnosis: 
Reticulum cell lymphosarcoma of stomach 
with metastases to regional lymph nodes. Small 
round cell, malignant lymphocytoma. 

On the tenth day after operation, radiation 
therapy was started. Through a 20X20 cm. 
portal 5,200 r was given to the stomach area, 
2,650 r anteriorly, and 2,550 r posteriorly. 
Factors 200 kv., 0.§ mm. Cu and 1 mm. Al 
filter, 50 cm. distance, over a period of 50 days. 
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Frequent rests were necessitated by repeated 
fall in the white blood count. Gastrointestinal 
examination was done in the midst of the course 
of therapy and showed a slight narrowing at 
the level of the original ulcer, but the large 
filling defects present at last examination could 
not be seen (Fig. 5). The patient went home to 
Connecticut after finishing treatment. 

The only gastric analysis on November 5, 
1937, showed free HCl 44 per cent, total acid 
68 per cent, benzidine o. 

After returning home, the patient had several 
abdominal masses which receded under ir- 
radiation given by Dr. D. J. Roberts of Hart- 
ford, Conn., but the patient died a year after 
his first admission. 


Comment. This patient was seen six 
months after the preceding case, and the 
similarity of the ulcers, plus the very short 
history made us suspicious of sarcoma on 
the initial examination. For this reason 
we checked the ulcer roentgenologically, 
and noted very marked regression in size, 
but in two months there was definite tume- 
faction which was not present at previous 
examination. The ulceration, therefore, 
preceded tumefaction as the most marked 
roentgen sign. Healing of this large ulcer 
was almost complete while tumor forma- 
tion was developing. Healing of an ulcer, 
therefore, does not preclude the possibility 
of lymphosarcoma. 


SUMMARY 


(1) Ninety-four new cases of lympho- 
sarcoma of the stomach are added to the 
literature. 

(2) Thirteen additional five year cures 
have been disclosed, eight by irradiation 
alone, one by surgery alone and four with 
a combination of both. 

(3) No single symptom or roentgen sign 
is pathognomonic, the diagnosis being prac- 
tically impossible except possibly at opera 
tion when a softer tumor than the usual 
carcinoma is felt. A frozen section will then 
be quite helpful. 

(4) Enlarged rugae are not believed to 
play a prominent part in roentgen diag 
nosis. 
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(5) Acid values may or may not be 
decreased. 

(6) Surgery seems to be of limited value, 
and should probably be confined to sharply 
limited small lesions. Irradiation alone has 
produced eight of thirteen newly reported 
five year cures, surgery plus irradiation 
four additional, surgery alone one addi- 
tional. 

(7) Healing of an ulcer does not elimi- 
nate the possibility of sarcoma. 
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DISCUSSION 
Dr. Rospert J. Reeves, Durham, N. C. Dr. 


Archer has presented a very thorough résumé 
of this subject and little more can be added. 
Roentgenologic reports and studies are notably 
absent in the literature. Since Virchow operated 
on one of the first cases in 1887, little progress 
was made in the way of treatment until the 
last few years. Dr. Borzell in 1934 suggested 
that a committee be formed: to correlate all 
cases, in the hope of accumulating some definite 
diagnostic critera. I hope Dr. Archer will follow 
up this work and give us a further report in a 
few years. 

In our series of 5 cases, only one has been 
under observation more than two years. In 
looking back, this might be explained on inade- 
quate dosage. We feel that lymphosarcoma 
should be treated almost as heroically as carci- 
noma of the stomach. 

The question arises as to whether these 
cases should have surgery, followed by irradia- 
tion, or irradiation alone. We are of the opinion, 
and so are the surgeons of our institution, that 
if a diagnostic laparotomy discloses a sarcoma 
of the stomach, irradiation alone is more satis- 
factory. 

There is one other diagnostic aid which is of 
considerable value in differential diagnosis. 
That is the use of the gastroscope. The only one 
of our cases showing ulceration was dif- 
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ferentiated preoperatively because of a small 
tumor area lying just below the ulcerated area. 
The other 4 cases showed only tumefaction and 
no ulceration. (Dr. Reeves showed lantern 
slides of 4 cases.) 


Dr. Wricut Ciarkson, Petersburg, Va. I 
would like to ask Dr. Archer about the ulcer 
that healed. I did not understand whether or 
not the patient had been irradiated. It would 
seem rather unusual for a malignant ulcer to 
heal without irradiation. 

I also want to ask about the size of the rugae. 
We are told, of course, that the rugae are un- 
usually large, particularly in the lymphosar- 
coma group, and I did not hear what he had to 
say about this. 

It seems logical to give Seidlitz powder to 
these patients in order to determine the elas- 
ticity of the stomach, particularly in those that 
involve the cardia. 

One fundamental thing about all of these 
cases is the fact that we cannot make an ab- 
solutely positive diagnosis by roentgen exami- 
nation alone. All of them should be subjected 
to operation and the tissue examined micro- 
scopically. 

Dr. Archer was speaking exclusively, as I 
understand it, of lymphosarcoma but this is 
just one member of the broad classification of 
lymphoblastomas and some of these cases, par- 
ticularly the fibrosarcomas, are not radiosensi- 
tive at all. Many fibrosarcomas show a rather 
characteristic pedunculation but not all of 
them. Geschickter has recently seen a case of 
tuberculosis of the stomach that gave an ap- 
pearance similar to sarcoma. 

The fibrosarcomas and the myosarcomas 
metastasize very late, if at all, and regardless 
of their location, there is a possibility of cure 
from surgery alone, but this is not true of 
lymphosarcoma. The latter metastasize very 
early because lymph cells are the most motile 
of all body cells, and they metastasize very 
widely. Of course, these tumors are extremely 
radiosensitive. We should therefore treat the 
entire body if we want to cure these patients. 


Dr. Georce W. Homes, Boston. I would 
like to emphasize, first, the difficulty of clas- 
sifying this particular group. I find that in dif- 
ferent cities and in different schools, a number 
of different terms are used. We like to think of 
them all as lymphoblastomas to start with, and 
then divide them into various groups. I would 
not include myosarcoma, however. 
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Neither of the speakers said anything about 
Hodgkin’s disease. I suppose they were not 
talking about that subject, but Hodgkin’s dis- 
ease occurs in the stomach almost as often as 
lymphosarcoma and it is even more difficult to 
differentiate than the lesions which have been 
discussed. 

Then, all the tumors of this group, both 
lymphosarcoma, Hodgkin’s disease and some 
of the other lymphoblastomas, when they 
occur in the gastrointestinal tract, not infre- 
quently occur as a single lesion, and it is the one 
place, as far as my knowledge goes, in which 
complete removal of the tumor either by ir- 
radiation or surgery will cure the patient. 
Usually we think of these lesions as a general- 
ized disease in which palliation is about all that 
we can hope to accomplish. Before attempcing 
any treatment in these cases, I would call 
attention to the importance of a thorough 
study of the patient, looking for metastases 
elsewhere and perhaps a biopsy of a gland, to 
confirm the diagnosis. 

Then, in the actual treatment of the cases, 
some at least are very radiosensitive and may 
be quite extensive. They may infiltrate the wall 
of the stomach, and one wonders whether the 
rapid giving of rather large doses might not 
result in too rapid breaking down of the tumor. 
I know of only one case where that has hap- 
pened. I have urged this point on the men in my 
department for a number of years, and have 
been told that I was overcautious. Perhaps I 
am. But at least one should think of this danger 
in the treatment of these cases and give the 
doses in small amounts over rather long periods 
of time. 


Dr. Max Rirvo, Boston. We have recently 
observed a small series of cases of lymphosar- 
coma of the stomach and there are two points 
which appear worthy of emphasis. One of our 
cases was practically identical with the patient 
illustrated in Dr. Archer’s first slide, the defect 
occurring in the same location on the lesser 
curvature side of the stomach and being similar 
in extent. The patient was re-examined after 
an interval of about ten days and the lesion 
had increased to nearly three times its previous 
size. Roentgen studies three weeks later showed 
a further marked increase in the extent of the 
lesion. Therefore, marked rapidity of growth 
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appears significanf in the diagnosis of lympho- 
sarcoma. 

The second point is that the lesion in lympho- 
sarcoma is very extensive and involves the 
stomach to a much greater extent than is 
usually the case with carcinoma. Hence the 
demonstration of marked rapidity of growth or 
very extensive involvement of the stomach 
should lead us to consider the possibility of 
lymphosarcoma in the differential diagnosis. 


Dr. ArcHeER (closing). In answer to Dr. 
Clarkson about the healing of this ulcer, I have 
tried to make it plain but apparently did not, 
that this ptient was on a strict Sippy diet with 
no irradiation at all and that the ulcer healed 
almost entirely; a large 5 cm. ulcer healed until 
it was almost indistinguishable, but in the 
meantime, he had a hemorrhage. I missed 
examining him for, I should say, six weeks while 
he was recovering with transfusions and so on, 
and then the next time we saw him there were 
these polypoid masses scattered throughout 
the mucosa of the stomach and pushing up 
into the interior. They varied from I to 2 cm. 
in diameter. 

Dr. Clarkson also asked about the rugae. In 
our cases, the rugae were not enlarged. There 
was pure ulceration in 2 of them, both at roent- 
gen examination and at operation, and in the 
third patient, on roentgen examination alone, 
there was no evidence of enlargement of the 
rugae, and then at the time he came to opera- 
tion, the lesion was so large that you could not 
tell anything about which were rugae and what 
were in the masses. In the cases that have been 
reported in answer to the questionnaire, the 
enlargement of the rugae did not play a promi- 
nent part as a presenting feature. 

We, as Dr. Clarkson, urge biopsy in all of 
these patients. 

With Dr. Holmes, we also believe smal! 
lesions should be excised when the disease is 
largely limited, then give them the benefit of 
postoperative irradiation, covering not only 
the small areas but also the entire stomach 
wall, since as in one of our patients, where 
resection of the supposed benign gastric ulcer 
was done, the resection went right through 
sheaths of tumor cells. We also start them out 
on very, very small doses, fearing toxemia from 
absorption, perforation, or hemorrhage. 
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LIPOSARCOMA OF THE MEDIASTINUM AND LUNG* 


By CHARLES W. 


PERKINS, M.D. 


NORWALK, CONNECTICUT 


and 


RALPH F. BOWERS, M.D.+ 


NEW YORK CITY 


NONSIDERING the rarity of liposar- 
coma andits location, the obscure symp- 
toms, the precise manner in which the 
roentgen examination located the growth, 
and the satisfactory result obtained from 
operation, we believe this case is worth 
reporting. 

Liposarcoma of the kidney has been 
reported by McCartney and Wynne.! 
Ewing? gives an excellent description of 
lipoma and liposarcoma as follows: 


In many seats of election of benign lipoma 
malignant cellular and atypical liposarcomas 
are found. The malignant tumors usually con- 
tain enough fat to be recognizable as of lipo- 
matous nature, especially when stained by 
sudan 111, but at times the fat is reduced to 
traces, and the structure shows a diffuse growth 
of large granular cells or smaller rounded or 
polyhedral cells, which give no hint of their 
origin. A marked xanthomatous quality ap- 
parently is not usually connected with a malig- 
nant course. The very cellular forms, however, 
recur locally, even when encapsulated, and 
produce both local and general, especially pul- 
monary, metastases. They are also notably 
resistant to radiation. I have recently observed 
a number of such liposarcomas with progressive 
fatal course in the mediastinum, in the sole of 
the foot, in the joints, and in the subcutaneous 
tissue. Any very cellular lipoma, with numerous 
cells containing traces of fat, should be regarded 
as malignant and treated as such, especially by 
very painstaking extirpation. 

A highly characteristic form of liposarcoma 
is composed of large polyhedral cells containing 
many fat droplets .... Tumors of this type 
are quite rare, but probably much more com- 
mon than the reports in the literature would 
indicate. They have been described by Razor, 
Comolle, and a few others. Comolle’s 2 cases 
occurred in the tissues about the shoulder, and 
Razor’s in the midline of the back. They appear 
to possess only moderate malignancy. 


Multiple lipomas have been observed in 
many cases of disease or atrophy of the thyroid 
gland in cases of obesity and in alcoholism, but 
it does not appear that these constitutional 
conditions have any direct bearing on the 
etiology of true lipoma (Curling, Madelung, 
and Koettnitz). 

A congenital tissue predisposition seems to 
be an essential factor in the origin of most 
lipomas....It has been shown by Kolliker 
and Toldt that the fat lobules have a certain 
independence in development which constitute 
them a sort of primitive organ... 

A more definite embryonic disturbance is 
probably responsible for the origin of many 
lipomas of the internal organs, as in the 
kidney .... 


REPORT OF CASE 


V. P., female, aged eighteen, weight 115 
pounds (patient of Dr. Zweben), came for 
examination in June, 1936, complaining for 
some time of dry cough with occasional green- 
ish expectoration. There was some loss of 
weight. Tuberculosis was suspected but sputum 
examinations remained negative. 

Roentgenoscopic and roentgenographic ex- 
aminations in all positions revealed a round, 
clearcut, dense shadow, measuring 9 cm. in 
diameter, projecting from the mediastinum 
into the right lower lobe of the lung. A roentgen 
diagnosis of cyst probably congenital in origin 
was made, not only by one of us (C. W. P.) 
but by several other roentgenologists of ex- 
perience. 

After three weeks of constant pneumothorax 
at atmospheric pressure, exploration of the 
mediastinum was done under ethylene anes- 
thesia. No intratracheal tube was inserted dur- 
ing the course of the anesthetic. A curved 
incision was made posteriorly, beginning be- 
tween the scapula and the spine and extending 
laterally along the ninth rib. The eighth, ninth 
and tenth ribs were resected. This exposed the 
mass which was about 4 inches in diameter, 
resting in the posterior mediastinum and ex- 


* Read at the Thirty-ninth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 20-23, 1938. 
t The Department of Surgery, New York Hospital and Cornell Medical College. 
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Fic. 1. Anteroposterior roentgenogram taken on 
June 13, 1936, showing the growth projecting 
from the mediastinum into the right lung. 


tending against the vertebral column. The 
mass was covered by densely thickened pleura, 
which was incised. The free pleural cavity was 
entered without embarrassment to respirations. 
With the pleura stripped free of the mass, it was 
now obvious that the tumor was well circum- 
scribed, vascular and soft. By blunt dissection 
this capsule of thickened pleura was freed from 
the tumor in its entirety except at its upper 
border. This upper border was adherent to 
what seemed to be the hilum of the lung. 


Fic. 2. Lateral roentgenogram taken on the same 
date as Figure 1. 
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Fic. 3. Posteroanterior roentgenogram taken on 
February 28, 1938, twenty months after opera- 


tion, There is absence of growth and no metastasis. 


Finally, this last pedicle was freed by blunt 
dissection from the hilum and a hemorrhage 
of considerable size occurred. A pack was im- 
mediately inserted and the hemorrhage was 
finally controlled by pulling the pleura over 
the pack, thereby producing pressure. As the 
patient’s condition was not critical, a blood 
transfusion of 1,000 cc. was given while the 


Fic. 4. Lateral view taken on the same 
date as Figure 3 
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wound was closed in layers with silk. The packs 
were allowed to remain in the cavity for one 
week, at which time they were removed without 
incident. Infection in the wound was minimal. 
A bronchial fistula developed which closed 
spontaneously at the end of five months. The 
wound was completely healed at that time. 

Pathological Report. The gross specimen con- 
sisted of a globular tumor, 10.5 by 6 by 6 cm. 
It was apparently well encapsulated, one pole 
was torn and ragged. On section the tumor was 
solid, composed of a homogeneous, somewhat 
granular material, with several areas of ne- 
crosis. The microscopic examination showed a 
very cellular tumor. Its basic architecture 
might be said to resemble that found in liver, 
in that there were small lobules with a central 
vessel about which the neoplastic elements were 
growing. Each of these in turn presented a thin, 
capsule-like structure of cellular fibrous tissue, 
areas of which presented hyalin degeneration. 


Fic. 5. Photograph of patient on February 26, 


1938, shows healed incision of the back, twenty 
months after operation. 


Liposarcoma of the Mediastinum and Lung 


Fic. 6. Photomicrograph showing arrangement of 


cells typical of liposarcoma. 


On considering more closely the actual tumor 
itself, the cells were small, loosely arranged, 
with but little cytoplasm. Many of the nuclei 
were hyperchromatic, and were of the wheel- 
like type, resembling those of plasma cells. 
Others, however, had more than a mere rim of 
cytoplasm; their nuclei were larger but did not 
stain deeply and suggested an endothelial 
origin. In attempting further to identify their 
origin, a section stained with sudan 111 showed 
that they almost invariably contained tiny 
fat granules. Because of their primitive ap- 
pearance, and the large amount of fat, this 
tumor was considered lipogenic. 

Diagnosis was liposarcoma of the medias- 
tinum and lung. 

No recorded case can be found in the litera- 
ture of operation and recovery from such a 
tumor. 
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DISCUSSION 
Dr. Ratpu F. Bowers, New York City. The 


case, as Dr. Perkins stated, was believed by us 
to be one of benign tumor of the mediastinum. 
Dermoid cyst or ganglioneuroma seemed most 
likely because of its position in the rfosterior 
mediastinum. 

Artificial pneumothorax was induced three 
weeks prior to operation, gradually increasing 
the pressure to slightly above atmospheric 
pressure. In July, 1936, under ethylene an- 
esthesia, an incision was made posteriorly 
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through which sections of the eighth, ninth, 
and tenth ribs were removed. The pleura was 
considerably thickened, and after incising what 
appeared to be several layers of pleura, we 
were able to see the capsule of the tumor. As 
far as could be made out, there was no attach- 
ment of this tumor to any of the major struc- 
tures except at its upper margin. The capsule 
having been incised, the tumor was freed from 
all attachments except the upper by blunt 
dissection. When this connection was finally 
detached from the region of the hilum of the 
lung, extensive bleeding was encountered. Pres- 
sure on the pack was obtained by loosely 
suturing the pleura over it. The hemorrhage 
was probably due to a tear of either the azygos 
or pulmonary vein. The condition of the patient 
at this time was critical so that she was given 
1,000 cc. of citrated blood intravenously while 
the wound was being hurriedly closed. The 
postoperative course was not stormy. There 
was an elevation of temperature which sub- 
sided when the pack was removed one week 
following operation. Bronchial fistula resulted, 
which closed spontaneously five months post- 
operatively. The wound has remained healed 
since that time. 

The patient has been followed at monthly 
intervals. Frequent roentgenograms of the 
chest fail to reveal evidence of recurrence, 
extension or metastasis. She has gained weight 
and strength and is working daily at her oc- 
cupation in a glove factory with fatigue only 
after her most difficult working days. 

The diagnosis of a benign tumor was thought 
to be correct at the time of operation. The 
tumor was entirely encapsulated and, although 
appearing cellular, its benignity was not ques- 
tioned at the time. The pathological section, 
as you saw, is typical of that seen in liposar- 
coma. These large polyhedral cells contain 
varying amounts of fat. Staining with sudan 
111 proves the contention that they are embry- 
onic fat cells. As we have been recognizing more 
malignant fatty tumors recently than previ- 
ously, one wonders whether some of the so- 
called atypical round cell sarcomata, as well as 
other sarcomata of indefinite type described in 
the literature, may not have been liposar- 
comata. 

Our experience with this condition in the 
chest is limited to 3 cases. One was hopelessly 
inoperable on admission to the hospital, and 
the patient died within a few days. At autopsy 
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there were many nodules in the lung as well as 
in the mediastinum. The true nature of the 
tumor was revealed when sudan 111 stain studies 
were done. In the other case the tumor orig- 
inated in the mediastinum, and was found to 
be inoperable when explored. There was no 
response to intensive roentgen therapy, and 
the patient died within a few weeks. We have 
seen several tumors arising in the perirenal 
fat and one in the epidural space. 

I think that this case directs our attention 
to the fact that this type of tumor is more 
frequently seen than the literature indicates. 
Roentgen treatment has not benefited these 
patients. The history of the case definitely 
demonstrates that surgical removal is possible 
in liposarcoma of the mediastinum if recog- 
nized before wide extension or metastasis ap- 
pears.* The fact that this girl has not shown 
evidence of recurrence or metastasis two years 
and two months following operation does not 
of course mean that this tumor will not recur. 


Dr. Lioyp F. Craver, New York City. May 
I point out that at Memorial Hospital aspira- 
tion biopsy is almost a routine in such cases as 
this? We would expect to obtain tissue readily 
from such a bulky mass. A pathologist able 
and willing to interpret material so obtained 
could in this case have given a preoperative 
diagnosis of malignant tumor, at least, and 
possibly might even have been able to make 
the diagnosis of liposarcoma. Furthermore after 
obtaining a diagnosis of malignant tumor, we 
would probably have proceeded with heavy, 
divided doses of high voltage roentgen irradia- 
tion which might very well cause complete 
regression of a liposarcoma and thus spare the 
patient the ordeal of a serious operation. In 
view of the nature of this tumor I fear that in 
spite of the remarkable result to date, it will 
recur or metastasize. 


Dr. Perkins (closing). In regard to Dr. 
Craver’s remarks about irradiation, Ewing 
states specifically in his textbook that liposar- 
coma is notably resistant to irradiation. If 
there is any information that it is not resistant 
to irradiation or if there are any radiologists 
who know about favorable results from irradia- 
tion in this type of tumor it is at least worth 
trying. 


* Patient still alive and working September, 1939, three years 
and two months after operation. 
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COMPRESSION OF THE SPINAL CORD IN OSTEITIS 
DEFORMANS (PAGET’S DISEASE) OF 
THE VERTEBRAE* 


By GABRIEL A. SCHWARZ, M.D., Hartford, Connecticut, 
and 


SAMUEL REBACK, M.D., New York City 


INTRODUCTION 

N 1877, Sir James Paget!’ published a 

description of a deforming type of bone 
disease which he believed to have suf- 
ficiently definite clinical and pathologic 
characteristics to be set aside as a separate 
disease entity. Because he thought that 
the bone changes in his cases were on an in- 
flammatory basis, and because the chief 
clinical manifestation was their deforming 
nature, he called the disease “‘osteitis de- 
formans.”’ Since then, little has been added 
to our knowledge of the etiology of this 
condition, but the consensus today does 
not favor an inflammatory process as the 
cause of the disease. Further, with the de- 
velopment and extensive use of the Potter- 
Bucky diaphragm in roentgenology, as 
Gregg’ has pointed out, it became apparent 
that the bony disturbances of osteitis de- 
formans presented characteristic roent- 
genographic features. Incipient and atypi- 
cal cases were then diagnosed before bony 
deformation made the nature of the disease 
clinically apparent. Thus, Kasabach and 
Dyke” pointed out that certain isolated 
skull changes, described as “‘osteoporosis 
circumscripta,” were undoubtedly early 
bone changes of Paget’s disease. Therefore, 
at the present time we must consider 
Paget’s disease of the bone as probably not 
of inflammatory origin and by no means 
necessarily deforming in character. 

Other than studies dealing with the 
chemistry of the blood and bones and some 
careful pathologic investigations, much 
that has been written on this disease in 
the past few decades has concerned itself 
with clinical variations and complications. 
Because of the very nature of the patho- 


logic process, it must be evident that the 
central nervous system which is entirely 
encased in bone must often be affected. The 
soft, proliferating bone narrows the fo- 
ramina for passage of the cranial and spinal 
nerves. Disturbed function results from 
pressure on the peripheral portions of these 
structures. It deforms the entire shape of 
the skull by flattening its base (“‘convexo- 
basie”’ of the French writers), at the 
same time lengthening its anteroposterior 
dimensions, with resultant stretching of 
the cranial nerves and further disturbed 
function. Although as a rule, the reduction 
of the ventrodorsal dimension is com- 
pensated for by lateral and anteroposterior 
lengthening of the skull, disturbances of 
the brain have been reported apparently 
due to cranial pressure,’ "2°74. when the 
skull space was narrowed by proliferating 
and deformed bone. End-organs lying with- 
in the bone, as the cochlea and semicircular 
canals, may be affected peripherally.’ 
The vertebral space may be encroached 
upon by proliferation of the bony walls or 
collapse of the softened vertebrae.”* Thus 
it is apparent that the neurologic com- 
plications of Paget’s disease of the bone 
may be manifold. 

It is interesting to note, however, that 
comparatively few reports are to be found 
in the literature concerning spinal cord 
compression as a complication of osteitis 
deformans. _Weismann-Netter and Las- 
serre* noted this and believed it was due 
to the slow progress of the disease and the 
softness of the newly formed, pathologic 
bone. However, recently in the French 
literature several cases have been reported 
in which laminectomy as a decompressive 


* From the Neurological Institute of New York. Presented in part before the Philadelphia Neurological Society, May 27, 1938. 
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measure permitted the recovery of the dis- 
turbed spinal cord function.*-*.* Since it 
seems to us that this fact is not generally 
appreciated, and to stress further the im- 
portance of this complication and its proper 
treatment, we consider it worth while to 
report 9 cases of spinal cord compression 
due to Paget’s disease of the vertebrae 
which have been studied at the Neuro- 
logical Institute of New York within the 
eight years from 1930 to 1937 inclusive. Of 
the 40 cases seen during this time at this 
institution and diagnosed as osteitis de- 
formans, only 9 cases showed spinal cord 
injury which could be more or less defi- 
nitely proved to our satisfaction to be the 
direct result of the bone disease. Of these 
cases 3 were operated upon. Two recovered 
from the laminectomy and regained their 
former state of well-being, and the third 
died suddenly soon after the operation. On 
this case and another case which had not 
been operated upon there were post- 
mortem pathologic studies. 


REPORT OF CASES 


Case 1 (N.I.19279). G.H.A., a white female, 
aged fifty-five, was admitted as a private pa- 
tient of Dr. Charles A. Elsberg in the Neuro- 
logical Institute on April 20, 1921, complaining 
of more or less continuous pain in the lower 
back extending into the thigh anteriorly, numb- 
ness in both legs and feet, weakness in the lower 
extremities, aching pains in the hips, and girdle 
sensations in the lower part of the abdomen. 
The onset of these symptoms was in the spring 
of 1919, with gradual progression of the symp- 
tomatology. 

Examination. Patient was able to walk only 
with support and even then very poorly. The 


power was markedly reduced in the muscles of 


the lower extremities. The muscle tone exhibi- 
ted flaccidity. Deep reflexes were exaggerated 
in both lower extremities; bilateral ankle clo- 
nus, more marked on the right. There were 
bilateral Babinski and Chaddock signs; dis- 
turbance of muscle-joint-tendon sense in both 
feet, more on the right. Touch sensation was 
lost up to T-10; vibratory sensation lost in both 
lower limbs. Pronounced band of hyperesthesia 
from the 9th thoracic dermatome above to the 
first lumbar segment below. Thermal sensibility 
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was not disturbed. Pain sensation was lost up 
to T-10 on the right, and impaired to the same 
level on the left. The 8th thoracic vertebra was 
exquisitely tender to pressure. Cranial nerves 
were normal. There were no changes in the up- 
per extremities. 

Laboratory Findings. Blood count was en- 
tirely within normal limits. Urinalysis was es- 
sentially negative, except for the presence of a 
few pus cells and hyaline casts. 

Roentgen Examination. There was partial de- 
struction of the body of the 9th thoracic verte- 
bra. This was characterized by destruction of 
the upper anterior part, and was surrounded by 
a shadow of increased density which gave it an 
appearance very suggestive of Pott’s disease, 
but not characteristic of that disease. The other 
vertebrae and ribs showed no bony changes. 

Course in Hospital. The patient’s condition 
became rapidly worse while in the hospital. On 
April 30, 1921, Dr. Elsberg removed the lami- 
nae of the 8th, 9th and roth thoracic vertebrae. 
He described his findings as follows: “The bone 
was somewhat fused and the outer part very 
dense, presenting an apparently solid mass. Be- 
neath this dense cortical portion, the bone 
seemed softer than normal. The durashowed 
nothing abnormal and no point of pressure 
could be made out, except that there appeared 
an angulation on the inner cord. No pulsation 
below this area was seen. Some little time after 
the decompression had been done it was noted 
that the spinal cord pulsated. The dura was not 
opened.” The patient had an uneventful con- 
valescence. 

Within a period of seven to eight months fol- 
lowing the operation the patient had recovered 
completely the lost functions. She remained 
perfectly well until 1932 (a period of ten to 
eleven years) when she noted a slight weakness 
of her lower extremities. This was slowly pro- 
gressive so that within the five months preced- 
ing her second admission to the hospital in 
March, 1934, she was unable to stand without 
support. From the onset she developed pain in 
the back and across the lower abdomen with 
stinging and lashing pains in the legs. She had 
involuntary flexion spasms in the lower extrem- 
ities. She complained of a continuous feeling of 
smarting in the legs with a sense of numbness. 

Examination on Second Admission. Patient 
was a well-developed and well-nourished white 
female (aged sixty-nine); heart enlarged to left; 
soft blowing systolic mitral murmur; occasional 
extrasystoles; slight abdominal ‘distention; 
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bleeding hemorrhoids; scoliosis and kyphosis in 
the mid-thoracic region. There was tenderness 
along most of the spine. There was spastic para- 
plegia in extension, and the deep reflexes were 
hyperactive in both lower extremities wich bi- 
lateral ankle clonus. Abdominal reflexes—up- 
pers slightly reduced; left lower absent; right 
lower markedly reduced. There were bilateral 
Babinski and Chaddock signs. There was a 
sensory level at T-9, below which there was 
complete loss of light touch, temperature and 
vibration sense, with marked diminution of 
position and pain sensations. Some slight weak- 
ness of external rotation of the left eye was 
noted. Other cranial nerves were essentially 
negative. Mental examination showed no ab- 
normality. 


Fic. 1. Case 1. Anteroposterior roentgenogram of 
the thoracic spine. This shows the fusion of the 
thoracic vertebrae, 5 to 9 inclusive. One sees well 
in these vertebral bodies changes indicating bone 
proliferation and bone absorption. Note the widen- 
ing of the paravertebral space which is probably 
the result of osteoid proliferation and compression 
of the vertebral bodies. The laminectomy extends 
from T-5 to T-g inclusive. 


Compression of the Spinal Cord in Osteitis Deformans 


Fic. 2. Case 1. Lateral view of the thoracic vertebrae 
showing marked angulation of the spine and de- 
formity of the diseased vertebral bodies. 


Laboratory Findings. Blood count was nor- 
mal except for a leukocytosis of 16,250 cells 
with a normal differential. Urine showed a faint 
trace of albumin and many puscells withclump- 
ing. The cerebrospinal fluid was clear and con- 
tained no cells, no globulin, 42 mg. per 100 cc. 
of protein, 87 mg. per 100 cc. of sugar, 775 mg. 
per 100 cc. of chlorides. The gold curve was 
1110000000. The Wassermann test in both the 
blood and spinal fluid was negative. There was 
a complete block of the subarachnoid space of the 
spinal canal, as evidenced by the manometric test. 

Roentgen Examination. Thoracic vertebrae, 
sth to 9th inclusive, were involved in a bony 
change which had resulted in their fusion. 
There was considerable destruction and com- 
pression of T-6 and T-7. This area was evident- 
ly the site of a previous operation as the spi- 
nous processses were lacking in this region. 
Swelling of the paravertebral fascia occurred 
throughout the area. The third lumbar verte- 
bra showed a pronounced diminution of bone 
calcium with an accentuation of trabeculae. 
The pelvic bones were also found to be involved 
in this same change to a considerable extent. 
There was much evidence of arteriosclerosis in 
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the aorta and pelvic arteries. There was con- 
siderable crushing and breaking of the green- 
stick variety of the 8th thoracic vertebra. The 
bones of the vault had a rather fuzzy appear- 
ance. These changes were considered to be man- 
ifestations of Paget’s disease (Figs. 1 and 2). 
Course'im Hospital. No treatment was given 
the patientiand.further operation on the spine 
was nat, deemed advisable. The patient was 
discharged With condition unchanged. 


Comment. ‘Phis.case illustrates very well 
the value of a decompressive laminectomy 
in vertebral Paget’s disease causing spinal 
cord compression, #he patient was restored 
to a state of complete well-being following 
the operation. The nature of the disease 
was not recognized at the time of the first 
operation, but became apparent.in the 
later roentgenographic studies. ‘It is in- 
teresting to note the slow progression of 
the neurologic symptoms both before the 
operation and many years after it. This 
suggests that the disturbance was probably 
the result of a slow compression of the 
spinal cord by the diseased and proliferat- 
ing bone of the vertebral canal. Further- 
more, this case suggests what may be 
expected from a decompressive laminec- 
tomy in a chronic disease such as osteitis 
deformans. The patient enjoyed good 
health for a period of ten or eleven years 
before neurologic disturbances recurred. 
Evidently one can expect the patient to 
remain well for a long period of time, but 
that continuation of the disease in the 
vertebrae may again cause compression 
of the spinal cord. 


Case 11 (N. I. 22142). E. O., a white female, 
aged forty-six, was admitted to the Neurologi- 
cal Institute on November 22, 1934, complain- 
ing of numbness of the legs, a heavy feeling in 
the lower abdomen, weakness of both legs and 
a pins and needles sensation in the finger tips. 
Patient noted weakness of the right leg in Sep- 
tember, 1933. In November, 1933, she experi- 
enced a burning sensation in the anterior por- 
tion of her right thigh whenever she bumped it. 
During the winter months of 1933, this burning 
sensation spread down her entire right lower 
extremity. During the summer of 1934, the 
back of her right leg began to feel numb and 
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this soon spread to the foot. At this time she 
had a feeling of stiffness and tightness in her 
side. Six months before admission, she noted 
that when she bathed she was unable to per- 
ceive the hot water well on her right leg. Two 
months before admission, she began to have a 
burning sensation in the left leg, spreading 
down to the foot from the calf. The patient had 
noted some ease of fatigability in the left leg as 
early as the winter of 1933. This progressed 
very slightly. Also two months before admis- 
sion, while walking about, she occasionally had 
the sensation as if a tight band were being 
drawn about her lower abdomen. She had ex- 
perienced no rectal or urinary disturbances. 
Other than occasional pins and needles sensa- 
tion beneath her fingernails for about two years 
she had noticed no disturbances in her upper 
extremities. 


Examination. There was a marked kyphosis 
in the thoracic region. There was a brown pig- 
mentation noted on the trunk. The gait was 
unsteady. Patient swayed slightly in the Rom- 
berg position. There was some weakness of the 
right foot. A partial ankylosis of the right ankle 
joint was due to injury in childhood. The deep 
reflexes were slightly increased in the upper ex- 
tremities, but were definitely hyperactive in the 
lower. No right Achilles reflex was obtainable 
because of the ankylosis. Lower abdominal re- 
flexes were not obtained. There was a question- 
able right Babinski sign but a definite one on 
the left. There was a sensory level about L-1. 
Below this pain and temperature sensations 
were impaired to absent, increasing from above 
downward, and more marked on the right side. 
Vibratory sensation was absent in the knees 
and impaired below them. Cranial nerves were 
essentially negative. Mental examination 
showed no abnormality. 

Laboratory Findings. Blood count normal. 
Urea nitrogen 8.6 and 10 mg. per 100 cc. The 
blood sugar was 98.0 and 102.0 mg. per 100 cc. 
The creatinine was 1.3 mg. per 100 cc. Dr. Gut- 
man found the blood serum calcium to be 100.3 
mg. per 100 cc., the serum inorganic phospho- 
rus 3.2 mg. per 10occ., the serum phosphatase 
14.7 Bodansky units per 100 cc., and the serum 
non-protein nitrogen 25 mg. per 100 cc. The 
blood Wassermann reaction was negative. The 
urine showed a faint trace of albumin and many 
pus cells with clumps. The phenolsulfonphthal- 
ein test showed an excretion of $9 per cent of 
the dye in three hours. Spinal fluid showed 9 
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white blood cells per cu. mm., 2+ globulin, 250 
mg. per 100 cc. protein, gold curve of 1111122- 
100, and Wassermann reaction negative. There 
was a complete block of the spinal subarachnoid 
space, as evidenced by the manometric test. 

Roentgen Examination. Slight spur forma- 
tions of the anterior margins of the bodies of 
the lower cervical vertebrae were noted. There 
was marked deformity of the bodies of T-6 to 
T-9 inclusive. The 8th and gth thoracic verte- 
brae appeared to be collapsed and the bodies 
were definitely denser than normal. The mar- 
gins of the bodies of all the vertebrae presented 
large hypertrophic spurs. There was a widening 
of the soft tissues along the spine opposite the 
involved vertebrae. There was an area of de- 
creased density in the rim of the right acetabu- 
lum. There was a rather marked kyphosis of 
the thoracic spine. The 8th thoracic vertebral 
body was most markedly compressed. The 
bony changes were considered by Dr. C. G. 
Dyke to be due to Paget’s disease. The skull 
and long bones showed no abnormalities (Fig. 3). 

Course in Hospital. It was thought that the 
patient had osteitis deformans of the spine with 
cord compression. No treatment was given at 
this time. She was sent to the Hospital for Rup- 
tured and Crippled, New York City, where she 
was put on a frame for a period of six weeks. 
Her neurologic condition was not benefited by 
this treatment. Her lower extremities became 
stiffer, her gait much more unsteady, and the 
numbness in her lower extremities increased. 
She did not develop urinary or bowel disturb- 
ances. 

Second Admission to the Hospital. Because of 
the failure of improvement by orthopedic 
means, the patient was readmitted to the Neu- 
rological Institute on May 14, 1935. At this 
time her gait was markedly spastic and there 
was increased tone of the muscles in both lower 
extremities, the right more than the left. How- 
ever, the power in the muscles of her lower ex- 
tremities was fairly good. There was bilateral 
patellar clonus and left ankle clonus. The ab- 
dominal reflexes were completely absent. There 
were bilateral Babinski, Chaddock, and Oppen- 
heim signs. All forms of sensation were impaired 
to absent from above downward and more so 
on the right, with a level at T-9 to T-10. An- 
other lumbar puncture was performed and an 
almost complete block of the spinal subarach- 
noid space was found. Cerebrospinal fluid 
showed 3,413 red blood cells, 3 white blood 
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Fic. 3. Case m1. Anteroposterior roentgenogram of 
the thoracic vertebrae. The vertebral bodies are 
flattened and broadened. The density of the bone 
is increased. Note the “cottony” appearance in 
the more involved vertebrae, due to bone produc- 
tion and destruction. The paraspinal soft tissue 
space is widened. The lipiodol shadow assumes the 
conical appearance so typical of block of the spinal 
subarachnoid space due to extradural compres- 
sion. 


cells, 3+ globulin, 252 mg. per 100 cc. of pro- 
tein, gold curve 1111222210, and a negative 
Wassermann reaction. Another lumbar punc- 
ture was performed and 30 cc. of cerebrospinal 
fluid were removed and replaced by air. The air 
was found by roentgen examination to have 
been stopped at the inferior margin of T-9. A 
few cubic centimeters of lipiodol were injected 
into the cisterna magna and a partial block was 
found at the upper margin of T-S. 

On June 24, 1935, Dr. Clement B. Masson 
performed a laminectomy, removing the spines 
and laminae from T-s5 to T-9 inclusive. The 
bone was found to be soft and vascular, but the 
patient lost only a small amount of blood. Little 
pulsation could be seen in the dura and a small 
opening was made in it. The jugular veins were 
then compressed and an unobstructed flow of 
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spinal fluid was observed from above. A probe 
was passed up and down from the operative 
site and met no obstruction. The spinal cord 
showed no gross abnormality. Specimens of the 
bone removed at laminectomy were examined 
by Dr. Abner Wolf and described as follows: 

“The specimen consists of many irregular 
bone trabeculae. The marrow spaces between 
them are filled with fibrous tissue in which 
great numbers of fibroblasts are present. Nu- 
merous multinucleated giant cells—osteoclasts 
—are seen at the margins of the trabeculae as 
well as in the fibrous tissue. In addition, numer- 
ous osteoblasts are ranged about the edges of 
the bone spicules. There are small numbers of 
lymphocytes and monocytes in the fibrous tis- 
sue.” These changes suggested the diagnosis of 
“osteitis fibrosa cystica.” 

The wound healed by primary intention but 
the patient developed paraplegia and loss of all 
sensation below T-10. She had urinary reten- 
tion and required catheterization. She devel- 
oped a mild cystitis. On July 3, 1935, a lumbar 
puncture was performed and the manometric 
test showed a complete block of the spinal sub- 
arachnoid space. The motor and sensory dis- 
turbances began to show improvement after a 
period of ten to fourteen days. She was dis- 
charged from the hospital on August 5, 1935, 
although she was unable to stand or walk with- 
out support. From that time on there was slow 
improvement in her condition. When re-ex- 
amined on April 8, 1937, twenty months after 
her operation, her gait was found to be normal. 
She was able to walk for an indefinite period 
without difficulty and had no complaints other 
than a feeling of tightness in the region of the 
operative scar. The deep reflexes were almost 
normal with some question of a slightly more 
active left knee jerk. There was some weakness 
of the right dorsi-flexors of the foot, yet her gait 
showed no foot-drop. 


Comment. One disturbing feature of this 
rather typical case of spinal cord compres- 
sion secondary to osteitis deformans of 
the vertebrae is the fact that pathologi- 
cally the portions of the laminae and spi- 
nous processes removed at operation were 
considered to present the picture of “‘ostei- 
tis fibrosa cystica.’”’ This osseous tissue 
has been re-examined and the original 
description of the bony changes verified. 
It is our opinion that these changes in 
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the bone, taken alone, might suggest the 
diagnosis of “‘osteitis fibrosa cystica.” But, 
on the other hand, if these same bony 
changes are considered in conjunction with 
the clinical, chemical, and roentgenologic 
data, then the diagnosis in this case cannot 
be other than osteitis deformans. Further 
roentgenologic studies of various portions 
of the skeleton showed no evidence of 
generalized decalcification and certainly 
no osseous cystic formation, but did show 
changes in the vertebrae and left scapula 
that were considered by Dr. C. G. Dyke to 
be typical of Paget’s disease. Dr. Alexander 
Gutman kindly repeated chemical studies 
on a sample of the patient’s blood. A speci- 
men taken on February 24, 1938, showed 
the blood serum phosphatase to be 16.2 
Bodansky units per 100 cc., inorganic phos- 
phorus 2.8 mg. per 100 cc., serum calcium 
10.§ mg. per 100 cc., and non-protein 
nitrogen. 25 mg. per 100 cc. These facts, 
therefore, with the clinical evidence of 
recovery and total lack of other features of 
hyperparathyroidism, we consider sufh- 
cient to confirm the diagnosis of Paget’s 
disease despite the diagnosis suggested by 
the pathologic bone.*® 

This case is instructive in that the rate 
of recovery was so extremely slow as to 
suggest at first a certain amount of ques- 
tion as to the value of the decompressive 
laminectomy in such cases. We feel that 
part of this slowness of recovery may have 
been due to the fact that at first the cord 
had to readjust itself to the new spatial 
relationships of the operative area, for in 
the decompressive laminectomy only an- 
teroposterior decompression was afforded 
while the lateral compression remained un- 
changed. It is suggested that this slow form 
of recovery must be expected. 


Case wi (N. I. 24688). G. S., white male, 
aged fifty-two, was admitted to the Neuro- 
logical Institute on June 20, 1935, complaining 
of numbness of the lower extremities, difficulty 
in walking, tenderness of the calves and of the 
lower abdomen. In December, 1934, some six 
months before his admission to the hospital, he 
noticed numbness in his left foot. This gradu- 
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ally spread up the left lower extremity to the 
waist-line. One month after the numbness start- 
ed in the left leg, a similar disturbance of sen- 
sation was noticed in the right foot. It began 
to spread upward slowly and at the time of his 
admission had reached the thigh. He also com- 
plained of increasingly severe constricting sen- 
gations about his lower abdomen. About two 
weeks after the onset of the sensory disturb- 
ances, he began to have difficulty in walking. 
His gait became awkward and he tended to 
stagger from side to side, mainly to the left. 
From this time on, his lower extremities be- 
came progressively weaker. On admission he 
was able to walk, but had to sit down and rest 
frequently because of the weakness. Three 
months before admission, he developed urinary 
frequency, urgency, nocturia and difficulty in 
starting the urinary stream. He had always 
been constipated and there was a slight accen- 
tuation of this during this illness. Except for a 
minor injury seven years before his admission 
to the hospital and the existence for the same 
period of time of a pruritus ani, the past history 
was of no significance. 

Examination. The patient was a cooperative, 
elderly, white male, slightly obese, with mode- 
rate dental sepsis. There was left cardiac hy- 
pertrophy with a soft blowing systolic crescendo 
murmur over the apex, which was not transmit- 
ted. Lungs and abdomen were negative. The 
gait was spastic and ataxic. There was a gen- 
eralized diminution in the power of the muscles 
of both lower extremities. The Romberg test 
was positive, the patient falling backward. 
There was a slight incoordination in the use 
of the lower extremities, especially with the 
eyes closed. The deep reflexes were equally 
active in the upper extremities and equally 
hyperactive in the lower extremities. There was 
a bilateral ankle clonus. The abdominal re- 
flexes and the cremasteric reflexes were absent 
bilaterally. Babinski and Chaddock signs were 
present bilaterally, but were more marked on 
the left. Sensory examination revealed some 
impairment of touch perception in both lower 
extremities below the knees. The perception of 
pain and temperature was markedly impaired 
below the level of L-2 more marked on the left 
side. Hearing was diminished bilaterally and 
the Rinne test was reversed on each side. The 
other cranial nerves were negative. The mental 
examination revealed no definite abnormality. 

Laboratory Examinations. The blood count 
was essentially negative. Blood serum calcium 
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was 10.§ mg. per 100 cc. Blood urea nitrogen 
was 10.2 mg. per 100 cc. The blood sugar was 
92.0 mg. per 100 cc. The blood Wassermann re- 
action was negative. Urinalysis revealed little 
abnormality except a faint trace of albumin, 
rare casts, and a few pus cells. The cerebrospinal 
fluid showed the presence of 2,646 red blood 
cells, 4 white blood cells, 2+ globulin, 250 mg. 
per 100 cc. of protein, a gold curve of 111111- 
0000, and a negative Wassermann reaction. 
There was a complete block of the spinal subarach- 
noid space, as indicated by the manometric test. 

Roentgen Examinations. Examination of the 
skull showed typical changes of Paget’s disease 
with advanced arteriosclerosis. The thoracic 
and lumbar vertebrae were also involved in this 
condition. There was a marked increase in the 
density of the mid-thoracic vertebrae, starting 
with T-4 and extending to T-9. The bodies of 
some of these vertebrae appeared compressed 
and there was marked spur formation at the 
lateral margins of the bodies. The paraspinal 
soft tissues showed some increase in width. 
There was a marked increase in the density of 
the Jumbar vertebrae with some compression 
of the bodies of L-1 and L-2. The first two cer- 
vical vertebrae were also slightly involved. The 
ribs and the bones of the pelvis presented typi- 
cal changes. Lipiodol injection into the cisterna 
magna showed a spinal block extending from 
T-6 to T-8. Air injected into the lumbar sac did 
not pass above the level of the 8th thoracic ver- 
tebra. 

Course in Hospital. Following a lumbar punc- 
ture and removal of spinal fluid the sensory 
level rose and was readily determinable at seg- 
ment T-8. There was more involvement on the 
left side. On July 13, 1935, Dr. Clement B. 
Masson performed a laminectomy. The spi- 
nous processes and laminae of T-4 to T-8 inclu- 
sive were removed. The bone was found to be 
definitely hypertrophic and unusually spongy. 
It was exceedingly vascular and there was con- 
siderable loss of blood due to the difficulty in 
controlling the bleeding. This was done by the 
use of bone wax. It was not until after the lami- 
nae of T-8 and T-4 had been removed that pul- 
sations of the cord and the proper transmission 
of the cerebrospinal fluid were demonstrated. 
The dura mater was opened and the cord was 
found to be normal in appearance, but seemed 
to lie fairly far forward. The patient’s condition 
became poor during the exposure of the cord and 
a transfusion had to be given. Twenty minutes 
after the patient had returned from the operat- 
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ing room he exhibited evidence of respiratory 
failure. Despite stimulants and artificial respi- 
ration, he expired. 

Autopsy Findings. There was a generalized 
arteriosclerosis of moderate severity. There was 
advanced arteriosclerosis of the coronary ar- 
teries with obliteration of the right. The heart 
muscle showed many infarcts, both old and recent, 
especially in the left ventricle. The heart itself 
was enlarged due to both hypertrophy and dila- 
tation. There was thought to be a cardiac 
aneurysm involving the posterior wall of the 
left ventricle. 

Bone marrow from the femur showed active 
hematopoiesis. Megakaryocytes were numer- 
ous, as were eosinophiles. Bone removed from 
the vertebrae was described as follows: ‘““The 
tiny fragments of lamellar bone are fitted into 
one another like a very irregular mosaic, with 
little tendency for the bone fragments to be ar- 
ranged about vessel canals to form haversian 
systems. There are numerous osteoclasts. Very 
few osteoblasts are seen. The marrow space is 
everywhere occupied by cellular and moder- 
ately vascular connective tissue.” The bone 
changes were found in the skull, vertebrae, 
pelvic bones and femora. 


The cerebrum showed multiple areas of 


softening in the white matter. Histologically, 
these proved to be the results of post-mortem 
autolysis. Grossly, the spinal cord appeared 
normal in outline, color, and consistency. The 
spinal meninges showed no gross abnormalities. 
Histologically, the spinal cord throughout its 
entire length showed mild congestion of the pia 
mater with slight lymphocytic infiltration. 
Aside from advanced post-mortem autolysis, 
there was no evidence of any definite patho- 
logic process in the gray horns or white columns 
with the hematoxylin and eosin stain. The cer- 
vical cord, with the Pal-Weigert stain, showed 
a mild degeneration of the myelin sheaths at 
the outer margins of the white matter. This was 
most marked in the lateral columns, but was 
present to a lesser degree about the entire pe- 
riphery. In the mid-thoracic region the changes 
were essentially the same, but of a less severe 
degree. In the lumbar cord the findings were 
entirely similar in type and intensity to those 
described at the cervical level. 


Comment. The death of this patient was 
undoubtedly a result of cardiac complica- 
tions. The autopsy revealed extensive car- 
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diovascular disease. This further indicates 
the poor operative risk that most of these 
patients present and emphasizes the im- 
portance of considering such possible com- 
plications preoperatively. The pathologic 
changes that were found at the periphery 
of the spinal cord suggest that the dysfunc- 
tions in this type of compression are prob- 
ably the result of impairment of the blood 
supply to the cord, rather than a direct 
pressure effect on the parenchyma. 


Case iv (N. I. 2446). E. F., a white male, 
aged fifty-eight, was admitted to the Neuro- 
logical Institute on February 15, 1930, com- 
plaining of cramps in the legs, burning sensa- 
tions in both feet, and weakness of his lower 
extremities. In August, 1929, the patient began 
to complain of pain in the back of his neck and 
shoulders. Shortly after this, he noted that 
while walking his knees would give way. It 
was about this time that he also noted a burn- 
ing sensation in the soles of his feet. The prog- 
ress of the disease was very slow, but four 
weeks before his admission to the hospital he 
required a cane for walking because he stag- 
gered so much. At this time, he also complained 
of a peculiar sensation about his abdomen, as of 
a tight belt. 

Examination. There was marked ataxia ex- 
hibited in the gait with a positive Romberg 
sign. Non-equilibratory coordination tests were 
performed well with the upper extremities but 
poorly with the lower. There was slight weak- 
ness in the muscles of the lower extremities. 
The deep reflexes were equally active in the 
upper extremities and equally hyperactive in 
the lower extremities. The abdominal reflexes 
were absent. The cremasteric reflex was absent 
on the right. There were no pathologic reflexes. 
There was a sensory level to T-4 on the left and 
T-1 on the right. Vibratory sensation was di- 
minished below T-8. 

Laboratory Findings. The blood Wassermann 
reaction was negative. Cerebrospinal fluid was 
clear and showed 8 white blood cells per cubic 
millimeter, 3+ globulin, and 150 mg. per 100 
cc. of protein. The serology of the spinal fluid 
was negative. There was an incomplete block in 
the spinal subarachnoid space, as evidenced by the 
manometric test. 

Roentgen Examination. The spine showed a 
very advanced degree of increased bone densit) 
with exaggeration of the trabeculation. This 
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process involved the pelvis, scapulae and a 
large number of the ribs and a portion of the 
skull, all of which were included in the roent- 
genograms of the spine. The clavicles were also 
slightly involved. There was a scoliosis of the 
thoracic spine in its mid-portion with a con- 
vexity to the right. A number of the vertebrae 
in the mid-thoracic region appeared compressed 
especially T-6 and T-7. Dr. C. G. Dyke con- 
sidered these changes as indicating an advanced 
osteitis deformans. There was marked calcifi- 
cation of the thoracic and abdominal portions 
of the aorta. 

Course in Hospital. The patient had slight 
difficulty in urinating after his lumbar punc- 
ture, but this soon corrected itself. No treat- 
ment could be offered and the patient was 
discharged without any apparent change in his 
condition. He was admitted to the Montefiore 
Hospital, New York, on September 9, 1930, 
and died there on February 9, 1932. 


Comment. This case also presents the 
typically slowly progressing neurologic dis- 
turbances that occur so frequently in spinal 
cord compression due to osteitis deformans 
of the vertebrae. At autopsy, histologic 
evidence of Paget’s disease was found in 
the skull, vertebral column, pelvis, femora, 
and ribs. Generalized arteriosclerosis was 
described. The coronary arteries and mitral 
and aortic valves also showed arterioscle- 
rotic changes. The spinal cord was reported 
as showing a “‘compression myelopathy.” 
Details of the autopsy findings in this case 
are to be published soon from the Monte- 
fiore Hospital, along with a series of similar 
cases. 


Case v (N. I. 29941). J. H., a white male, 
aged seventy-two, was admitted to the private 
service of Dr. Aaron Bell in the Neurological 
Institute on August 24, 1936, complaining of 
difficulty in walking, numbness of the legs, and 
a tightening sensation of the leg muscles. The 
illness began in December, 1934, when the pa- 
tient noted a sensation of numbness in his left 
foot. This was followed by gradual involvement 
of the right foot with the same sensation of 
numbness. Slowly this progressed upward to 
about the level of the 12th thoracic dermatome. 
In May, 1935, the patient noted unsteadiness 
of gait and difficulty in locomotion after arising 
from a sitting position. The motor difficulty was 
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slowly progressive so that by the time of his 
admission he could not walk without the use 
of a cane. In January, 1936, he began to have 
occasional dribbling and difficulty in starting 
the urinary stream. 

Examination. An elderly, obese, white male, 
with few carious teeth, showed marked kypho- 
sis of the upper thoracic region with reduced 
mobility of the lower spine. There was a moder- 
ate degree of peripheral sclerosis. Breath 
sounds were harsh and high-pitched. There 
were moist rales at the left base which cleared 
on coughing. The patient was unable to walk 
without the use of canes. The gait was of the 
spastic-ataxic type. There was reduction in 
power of the muscles of the lower extremities. 
Spasticity of the hamstrings and gastrocnemii 
was most marked. The Romberg test was posi- 
tive. Because of the spasticity, the patient was 
unable to perform the heel-to-knee test. The 
deep reflexes were equally active in the upper 
extremities and hyperactive in the lower ex- 
tremities, except for bilaterally absent Achilles 
jerks. There were bilateral Babinski signs with 
all the conformities. There was reduction of 
tactile sensatron below T-10. There was appar- 
ent loss of vibratory sense below this level. Ret- 
inal arteriosclerosis was noted. Cranial nerves 
were negative. There was some impairment of 
remote and recent memory. 

Laboratory Findings. Blood count showed a 
leukocytosis of 11,300 with a normal differen- 
tial. Blood urea nitrogen was 12.9 mg. per 100 
cc., and the blood sugar was 105 mg. per 100 cc. 
The urinalysis was essentially negative. Great 
difficulty was encountered in performing rachi- 
centesis. Only a small amount of cerebrospinal 
fluid could be withdrawn. No manometric 
studies or chemical analyses of the spinal fluid 
could be carried out. 

Roentgen Examination. The lumbar verte- 
brae showed an increase in density and size of 
their bodies and spinous processes. The trabec- 
ulae were very coarse. The pelvic bones also 
appeared unusually dense. There was advanced 
calcification of the arteries of the pelvis and 
moderately advanced spur formation of the 
bodies of some of the vertebrae. Dr. C. G. Dyke 
considered the changes to be those of Paget’s 
disease. 

Course in Hospital. No treatment was offered 
and the patient was discharged with his condi- 
tion unchanged. 


Case vi (N. I. 31437). F. L. L., a white male, 
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aged fifty-seven, was admitted to the private 
service of Dr. Earl C. Chesher on December 19, 
1936, complaining of progressive weakness of 
the lower extremities. The patient’s history was 
complicated by an injury to the back in No- 
vember, 1925, which resulted in a vertebral 
fracture. The patient wore a brace for many 
years because of resultant pains in his lower ex- 
tremities and then changed to a supportive cor- 
set for a year or so. His present illness began in 
1935 when he noted increased fatigability of his 
lower extremities. The power slowly diminished 
so that by October, 1936, he had to use a cane 
to walk. From that time on the patient was able 
to walk very little and had to use crutches. 
After November, 1936, he complained of a feel- 
ing of tightness in the muscles of his lower ex- 
tremities. He found that ice on his lower ex- 
tremities produced a hot sensation, although he 
could perceive heat as such, but the sensation 
was delayed. Pain sensation was also reduced 
and delayed in perception. Two months before 
his admission to the hospital, he experienced 
urinary incontinence on two occasions and rec- 
tal incontinence on one occasion. He also had 
some urinary frequency and nocturia with a 
little difficulty in starting the urinary stream. 
There was loss of potency for a period of six 
months. Ten years before his admission he had 
worn a hat, size 7}. Three years before admis- 
sion he required a hat, size 7%. He com- 
plained of partial deafness, especially on the 
left, for a period of ten years. For a year before 
his admission he complained of a “cobweb” 
feeling on his right eyelids, lower face and lips. 
Later there was a feeling of numbness and a 
burning sensation in the right upper lip and the 
right side of his nose. 

Examination. His head was enlarged and the 
temporal vessels were prominent. There was 
generalized wasting, perhaps more marked in 
the lower extremities. There was great weak- 
ness of the lower extremities. The patient was 
unable to stand without the use of his crutches. 
The deep reflexes were equally active in the 
upper extremities, but were hyperactive in the 
lower extremities. There was a bilateral tran- 
sient ankle clonus. The abdominal reflexes and 
the cremasteric reflexes were absent bilaterally. 
The Babinski sign was present on the right and 
equivocally so on the left. Pain and tempera- 
ture sensations were lost below T-4 or T-6. 
Touch sensation was impaired markedly below 
T-6. Vibratory and muscle-joint-tendon senses 
were impaired in the lower extremities. There 
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was slight haziness of the nasal borders of the 
optic discs. The right eye was slightly more 
prominent than the left and the right palpebral 
fissure was larger than the left. In the resting 
state, the line of the left eye was on a lower 
plane than that of the right. There was 20 per 
cent loss of hearing on the left side. There was 
a small area of loss of touch perception on the 
right side of the nose, the right upper lip, the 
right lower eyelid and the adjacent portions of 
the cheek. 

Laboratory Examination. The blood count 
was essentially negative. Blood uric acid was 
3-3 mg. per 100 cc.; blood sugar 78.0 mg. per 
100 cc.; blood serum calcium 9.5 mg. per 100 
cc.; blood serum inorganic phosphorus 4.0 mg. 
per 100 cc.; and blood serum cholesterol 243 
mg. per 100 cc. The urine showed a very faint 
trace of albumin, a moderate number of red 
blood cells and a few pus cells. Basal metabolic 
rate was 14 per cent above the average nor- 
mal. 

Roentgen Examination. There was marked 
compression of the body of C-6. It bulged about 
6 mm. anteriorly to the anterior margin of the 
body of C-5. The body of C-4 was considerably 
compressed and somewhat denser than normal. 
There was advanced Paget’s disease involving 
most of the thoracic and lumbar vertebrae with 
expansion and compression of the vertebral 
bodies. The eleventh left rib was greatly ex- 
panded due to the presence of this same proc- 
ess. All the bones of the pelvis were involved. 
Dr. Dyke considered the changes to indicate 
advanced Paget’s disease with compression and 
anterior dislocation of C-6 on C-7. Examination 
of the skull showed advanced changes in all the 
bones, including those of the base. 

Course in Hospital. A lumbar puncture was 
attempted during the patient’s residence in the 
hospital but was not successful. The patient 
was discharged with condition unchanged. 


Comment. The above two cases are much 
alike. The failure to perform a lumbar 
puncture in each case was probably due to 
the changes in the lumbar vertebrae. This 
difficulty has been encountered and com- 
mented upon by other investigators. The 
slow progress of the disease, the neurologic 
findings, and the roentgenographic changes 
noted in the vertebrae combine to make the 
diagnosis in these two cases. Had either of 
them been accepted for surgical treatment, 
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it would have been wise to localize the 
upper level of the subarachnoid space block 
by means of lipiodol injected by the cister- 
nal route. These findings, with the knowl- 
edge of the upper level of the sensory 
changes, would have been sufficient to al- 
low the surgeon to begin his decompression. 
The extent of the laminectomy would then 
depend upon the evidence of compression 
as found at operation. 


Case vii (N. I. 31654). J. D., a white male, 
aged forty-three, was admitted to the Neuro- 
logical Institute on February 2, 1937, complain- 
ing of difficulty in walking. The patient’s illness 
dated back to May, 1936. At this time he no- 
ticed that he was unable to walk as rapidly as 
before. There was a slow progression in the fat- 
igability and weakness in his lower extremities. 
Also in May, 1936, he noted that his feet up 
to the ankles were ‘“‘numb,” and that he felt 
as if he were walking on something soft. In 
August, 1936, he became aware of some sway- 
ing of his body on standing and a tendency to 
stagger on walking. At this time the disturb- 
ance became so severe that it was noted by 
other people. The difficulty in maintaining his 
balance was increased in the dark. In August, 
1936, he noticed that his left leg and thigh 
tended to flex involuntarily when he was lying 
down. There was slight dysuria and slight dif- 
ficulty in starting to urinate, of several months’ 
duration. No bowel difficulties had occurred. 

Examination. Patient was an adult, well- 
nourished male. Over the lumbar region there 
was a hirsute, pigmented area. Slight tonsillar 
sepsis was present. The spinous processes from 
T-2 to T-10 were not as clearly outlined by pal- 
pation as normally. The heart, lungs and ab- 
domen were negative. The patient walked with 
a slightly widened base and a suggestion of 
spasticity. Muscle power was reduced equally 
in the lower extremities. The proximal muscle 
groups were more involved. The Romberg test 
was positive. There was definite ataxia in the 
lower extremities. The deep reflexes in the up- 
per extremities were equal and active, while 
those in the lower extremities tended to be 
hyperactive. There was a transient ankle clonus 
on the right. There was a bilateral uncrossed 
tibio-adductor reflex. Abdominal reflexes were 
absent; cremasteric reflexes were diminished. 
Babinski and Chaddock signs were present bi- 
laterally. Vibratory sensation was impaired in 
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the lower extremities, more on the left. Muscle- 
joint-tendon sense was greatly impaired in both 
lower extremities. The cranial nerves were en- 
tirely negative. The mental examination re- 
vealed no abnormality. 

Laboratory Examination. Blood count showed 
a hemoglobin of 108 (Sahli), red blood cells 
5,780,000, color index 0.94, and a volume index 
of 0.84. The urea nitrogen was 15.5 mg. per 100 
cc. and the blood sugar 94 mg. per 100 cc. 
Blood Wassermann reaction was negative. The 
urine showed a very faint trace of albumin, oc- 
casional hyaline casts and pus cells. The blood 
serum phosphatase was 37.0 Bodansky units 
per 100 cc.; blood serum inorganic phosphorus 
was 4.0 mg. per 100 cc.; blood serum calcium 
10.4 mg. per 100 cc.; and blood serum non-pro- 
tein nitrogen 38 mg. per 100 cc. (These values 
were secured for us by Dr. A. Gutman.) The 
cerebrospinal fluid was clear and contained 2 
white blood cells, a 2+ globulin, 169 mg. per 
100 cc. of protein, 65 mg. per 100 cc. of sugar, 
700 mg. per 100 cc. of chloride. The gold curve 
was 1111222100, and the Wassermann reaction 
negative. Fractional gastric analysis with the 
use of histamine showed the presence of free 
hydrochloric acid. There was a complete block of 
the subarachnoid space of the spinal canal, as evi- 
denced by the manometric test. 

Roentgen Examinations. The thoracic verte- 
brae, beginning at T-3 and extending to T-12, 
showed a marked pathologic change, progress- 
ing in severity from above downward. This con- 
sisted of the flattening and widening of the ver- 
tebral bodies, the primary loss of bone calcium 
and an increase in bone calcium. There was 
some thinning of the discs with a slight bulging 
of the paravertebral fascia on the right side. All 
portions of the vertebrae were involved. The 
lumbar and cervical vertebrae were not in- 
volved. The sacrum showed loss of bone calci- 
um and a tendency for the trabeculae to 
become more prominent and form in bundles. 
The changes in the bone were considered to be 
typical of Paget’s disease. In the superior parie- 
tal regions the bone presented a circumscribed, 
slightly demineralized appearance. This was a 
little more marked on the left. These areas of 
“osteoporosis circumscripta” were considered 
as a prodromal form of Paget’s disease (Fig. 4). 

Course in Hospital. Following the lumbar 
puncture on February 4, 1937, there was con- 
siderable change in the patient’s neurologic con- 
dition. There was no change in the motor pow- 
er. The deep reflexes in the lower extremities 


Fic. 4. Case vir. Anteroposterior roentgenugram of 
the thoracic vertebrae showing absorption of bone 
in the upper thoracic region, as evidenced by its 
radiolucence. Also note the coarsened bony trabec- 
ulations. The lower thoracic vertebral bodies are 
dense, flattened, and widened and the normal 
landmarks are lost. The lateral exostoses are 
clearly seen. Note that they tend to fuse together 
over the intervertebral region. Wyllie has called 
this the “‘candle-grease’”’ appearance. 


were no longer hyperactive, but were markedly 
below normal. The bilateral Babinski and 
Chaddock signs remained. Touch sensation was 
unimpaired. Pain and temperature sensations 
were impaired from about T-5 down, with an 
area of hyperesthesia from T-3 to T-5. Position 
sense was gone in both feet. Vibratory sensation 
was absent in both lower extremities and the 
sacrum, and impaired in the lumbar and lowest 
thoracic vertebrae. Thereafter these signs be- 
gan to recede so that on his discharge, February 
15, 1937, his status was essentially the same as 
upon his admission. Since discharge, the pa- 
tient has been followed and shows no definite 
change in his neurologic condition. 


Comment. The importance of the roent- 
genogram of the spine in the diagnosis of 
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these cases seems supreme and indisputa- 
ble. This patient presented a complete 
block of the spinal subarachnoid space 
with a sensory level that developed after 
the lumbar puncture and the removal 
therewith of the cerebrospinal fluid below 
the level of the block. Such an occurrence 
is most frequently seen in extramedullary 
tumors of the spinal cord. It was not until 
the roentgenographic studies had been 
made that we were aware of the true 
nature of the illness. The patient is not 
greatly incapacitated at the time of the 
writing of this paper, but when the dis- 
ability becomes too severe, he should have 
the benefit of a decompressive laminec- 
tomy provided that the compression is not 
too extensive. 

Case vi (N. I. 27283). H. B. R., a white 
married male, aged seventy, was admitted to 
the private service of Dr. Irving H. Pardee on 
January 15, 1936, complaining of loss of power 
of both lower extremities, a band of pain about 
the chest, and loss of bladder and bowel con- 
trol. The patient gave a history of having had 
gonorrhea and syphilis in 1893. At that time the 
primary lesion was cauterized and he was given 
iodides by mouth. He had married later and his 
wife had several healthy children and no mis- 
carriages. The Wassermann tests that had been 
done before his admission were reported as be- 
ing both positive and negative. The present ill- 
ness dated from May 30, 1935. While doing 
some heavy work at this time he had a sudden 
pain in the region of his heart. This pain con- 
tinued and a month later seemed to be present 
on the right side as well as the left. He then be- 
gan to complain of a band-like constricting sen- 
sation about the chest (in the region of T-6 and 
T-7). On August 15, 1935, his legs suddenly be- 
came weak. This weakness rapidly progressed 
so that within two days he had a complete flac- 
cid paralysis of both lower extremities. On the 
third day after the onset of the weakness, sen- 
sation disappeared completely below T-7. Pain 
and the band-like sensation in the segment of 
T-7 continued unabated. He developed incon 
tinence for both urine and feces, but later had 
to be catheterized daily. He developed a blad 
der infection with systemic manifestations and 
also decubitus ulcers. 

On admission, examination showed an elde: 
ly white male who was perfectly cooperative 
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There was pyorrhea alveolaris and pre-tibial 
pitting edema. There were decubitus ulcers of 
the hips and buttocks. The heart was mod- 
erately enlarged and there were harsh systolic 
murmurs heard over the entire precordium. The 
peripheral vessels were sclerotic. There were 
coarse bronchial rfles at both bases. The ab- 
domen was markedly distended and tympa- 
nitic. There was complete flaccid paraplegia. 
The deep reflexes were normal in the upper ex- 
tremities and reduced or absent in the lower ex- 
tremities. The left abdominal reflexes were ab- 
sent. There was a right Babinski sign. All 
modalities of sensation were lost below T-7. 
There was an area of hyperesthesia at T-5 to 
T-6. Cranial nerves were essentially negative. 
Mental examination revealed no abnormalities. 

Laboratory Examinations. Blood count was 
entirely normal. Blood Wassermann reaction 
was negative. The urine was cloudy, had an 
alkaline reaction and showed a faint trace of 
albumin with many red blood cells and clumped 
white blood cells. The cerebrospinal fluid was 
yellow, contained 6 white blood cells per cu. 
mm., 4+ globulin, and 434 mg. per 100 cc. of 
protein. The gold curve was 1111112222 and 
the Wassermann reaction was negative. There 
was a complete block of the subarachnoid space of 
the spinal canal, as evidenced by the manometric 
lest. 

Roentgen Examination. A rather profound 
pathologic change involved the right clavicle, 
the glenoid portion of the left scapula and the 
entire thoracic and lumbar vertebrae. This was 
typical of Paget’s disease. 

Course in Hospital. The patient received 
treatment for his pyelitis and was discharged 
on January 22, 1936, without any specific treat- 
ment and without any change in his condition. 


Comment. It is interesting to note that 
this patient had root pain as his first symp- 
tom. Thereafter signs of spinal cord com- 
pression developed. According to the cases 
that we have studied and those described 
in the literature, root pain as a first symp- 
tom is definitely unusual. Indeed, compres- 
sion of the root is an infrequent occurrence 
in vertebral Paget’s disease. Otherwise we 
consider this case to be typical of spinal 
cord compression in osteitis deformans of 
the vertebrae. 

Case 1x (N. I. 8911). J. S., a white male, 
aged sixty, was admitted to Dr. Pardee’s serv- 
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ice in the Neurological Institute on June 15, 
1931, complaining of weakness in both lower 
extremities, more pronounced on the left, 
cramps in the thigh muscles and calves with 
pins and needles sensations in the toes, im- 
paired sensation in both lower extremities, uri- 
nary urgency with some incontinence, and loss 
of libido and potency. The patient’s history be- 
gan about three months before admission to the 
hospital. He first noticed that there was some 
weakness in his lower extremities, especially on 
the left side. The weakness was slowly progres- 
sive so that by the time of his admission he was 
able to take only a few steps with support. For 
a period of two months he had had difficulty, 
especially in the dark, in maintaining his bal- 
ance. For two months he complained of invol- 
untary flexion movements of his thighs and 
legs, and cramps in the muscles of the thighs. 
Associated with the cramps, which were of 
paroxysmal occurrence, he experienced a pins 
and needles sensation in his toes. He was not 
certain of the duration of impaired sensation in 
his lower extremities. The urinary urgency and 
slight incontinence had been present for three 
weeks. Therevhad been no disturbance of bowel 
control. The changes in libido and potency were 
of five years’ duration. 

Examination. Fairly well-nourished, elderly 
male. Slight cardiac enlargement. Blowing sys- 
tolic murmur over entire cardiac area. Dimin- 
ished vesicular breathing throughout the entire 
chest with poor expansion. Slight upper dorsal 
kyphosis. Marked thickening and anterior cur- 
vature of the right tibia. Patient stood up only 
with support and great difficulty, with his left 
leg in extreme eversion. He was barely able to 
take a few steps by dragging his lower extremi- 
ties when supported. He could not stand with 
feet together or on either lower extremity alone. 
Romberg test was positive. The deep reflexes 
were equally active in the upper extremities, 
while those in the lower extremities were in- 
creased, more on the left. There was a transient 
ankle clonus on the right and a permanent one 
on the left. The abdominal reflexes were absent 
and the cremasteric reflexes markedly reduced. 
There were bilateral Babinski and Chaddock 
signs and a right Hoffman sign. There was an 
almost complete paralysis of the muscles of the 
lower extremities with marked hypertonicity. 
Pain and temperature senses were absent below 
T-6. Touch was impaired below this level, pro- 
gressively downward. Vibration was not per- 
ceived below the pelvis. Position sense was lost 
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ic. 5. Case 1x. Anteroposterior roentgenogram of 
the thoracic vertebrae. Note the increased density 
of the vertebral bodies and the loss of the normal 
bony landmarks. Lipping (‘‘candle-grease”’ ap- 
pearance of Wyllie) is well shown here. 


in both feet and reduced in the large joints of 
the lower extremities. Bone conduction seemed 
greater than air conduction bilaterally. Other- 
wise the cranial nerves were negative. Mental 
examination was essentially negative. 

Laboratory Examination. Blood count was es- 
sentially normal, blood urea 36.4 mg. per 100 
cc., blood sugar 94 mg. per 100 cc., and blood 
Wassermann reaction negative. Urine was 
cloudy and contained a few pus cells. Cerebro- 
spinal fluid showed a few red blood cells, 6 
white blood cells, 2+ globulin, 117 mg. per 100 
cc. protein, a gold curve reading 1111222100, 
and a negative Wassermann reaction. There was 
a complete block of the subarachnoid space of the 
spinal canal, as evidenced by the manometric test. 
Fractional gastric analysis showed the presence 
of free hydrochloric acid. 

Roentgen Examinations. The frontal bones 
and the anterior portion of the parietal bone 
showed a rather profound change, consisting 
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of a beginning thickening associated with a 
marked halisteresis. The falx and the free 
edges of the tentorium showed some calcifica- 
tion. These changes were considered to be quite 
characteristic of osteitis deformans. The spine, 
from the lower cervical region to and including 
the sacrum, showed marked changes of Paget’s 
disease. The mid-thoracic region was least in- 
volved. The lumbar vertebrae were most pro- 
foundly involved. There was calcification in the 
abdominal aorta. The bone disease was found 
to involve the ilia, the upper half of the right 
femur, the entire left femur, the right tibia and 
the upper portion of the right humerus (Fig. 5). 
Course in Hospital. The patient was given no 
specific therapy and was discharged unim- 
proved on July 15, 1931. 
REVIEW OF THE LITERATURE 
As Kay and his collaborators have 
pointed out, there have been reported 
numerous cases of Paget’s disease with 
neurologic disturbances in which there can 
be discerned no possible etiologic relation- 
ship between the bone pathology and the 
nervous system symptoms. In our own 
series, we have excluded from this study 
several cases of vertebral Paget’s disease 
with symptoms of spinal cord disease be- 
cause there was sufficient evidence to 
explain the neurologic disturbances on the 
basis of an associated syphilitic infec- 
tion, addisonian anemia, or arteriosclerosis. 
Pathologic changes in the spinal cord have 
been reported in Paget’s disease.’ Some 
authors have even considered that the bone 
lesions of osteitis deformans might have 
been trophic disturbances secondary to the 
changes within the spinal cord. These 
cases will not be considered in detail here 
(see Prince!® or Kay et a/.") for it is uncer- 
tain that the symptoms and signs resulted 
from spinal cord compression. Let us con 
fine ourselves to those cases of vertebral 
Paget’s disease in which there was good 
evidence that the neurologic manifesta 
tions were the result of spinal cord com 
pression. These cases have been briefly 
summarized in Table 1. 


Wyllie®* gave an excellent description o! 


the changes that occur in the vertebra: 
in Paget’s disease. He pointed out that 
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although static deformities, curvatures, 
rigidity, and diminished stature might 
result, on the other hand the spinal column 
might be perfectly straight and still have 
considerable vertebral involvement by the 
disease process. He noted that even though 
some changes could be observed in almost 
all of the vertebrae, yet it was invariably 
a few contiguous vertebrae which presented 
crushing and deformity. He further de- 
scribed the lipping of the lateral edges of 
the vertebral bodies affected by this disease 
with a union of the exostoses over the inter- 
vertebral discs, thereby giving the charac- 
teristic “candle grease’ appearance on the 
roentgenogram. He described in detail the 
vertebral column of a cadaver affected 
with Paget’s disease which he examined in 
the collection at the Royal College of 
Surgeons. In the affected vertebrae, he 
noted reduction in the size of the vertebral 
canal, irregularities of the lumen of the 
spinal canal, and lipping of the edges of 
the vertebral bodies. From this study he 
concluded that the cord could be com- 
pressed by a diffuse narrowing of the spinal 
canal or by focal bony proliferation. He 
then recorded 2 cases of vertebral Paget’s 
disease with spinal cord compression in 
which laminectomy had been performed. 
His first case presented slowly developing 
paraparesis, urinary and rectal disturb- 
ances, and spontaneous pains and involun- 
tary movements in the lower extremities 
with subjective sensory loss. A laminec- 
tomy including T-2 to T-4 was done. The 
patient, when seen two months later, 
showed a partial recovery. His second case 
also complained of sensory and motor 
disturbances in the lower extremities, as 
well as sphincteric dysfunction. A lami- 
nectomy was performed, but the patient 
died soon afterward. At autopsy, the 
changes were found to be progressively 
worse below the operative level. The bone 
was thickened, the dura was adherent, and 
the canal narrowed. At T-8 excrescences 
projected from the vertebral body and 
T-11 seemed to have been dislocated. 
Grossly, the spinal cord was negative. 
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Ardin-Delteil, Azoulay, and Lagrot' re- 
ported a case in which there had been a 
slowly developing paraplegia with sensory 
disturbances and urinary retention. They 
pointed out that compression of the cord 
in Paget’s disease was rare. Their case was 
a male, aged fifty-five, who for over a 
period of a year had developed a spastic 
paraplegia in flexion. When examined by 
them, he had, besides the evidences of 
motor involvement of the lower extremi- 
ties, a sensory level at dermatome T-12. 
Rachicentesis could not be successfully 
performed. They considered their case to 
be the result of spinal cord compression 
by the overgrowth of bone in the spinal 
canal. 

Brinton? added another case in 1931. 
His patient, a male aged fifty-eight, had 
complained of constricting pains in the 
abdomen for a period of three years. Weak- 
ness of the lower extremities and mild 
urinary disturbances had been complained 
of for a period of six months. Sir Percy 
Sargent performed a laminectomy. He 
found the bone to be soft, “cheesy,” and 
thickened, with the spinal canal narrowed. 
Dr. Greenfield examined the osseous tissue 
removed at operation and considered it to 
be typical of that seen in osteitis defor- 
mans. The patient made a slow, uncompli- 
cated recovery. 

Kay et al." reported 34 cases of Paget’s 
disease. Two of these (Cases 32 and 34) 
were examples of spinal cord compression 
by vertebral osteitis deformans. One case 
(No. 32) was a male, aged fifty-two, who 
had noticed occasional involuntary twitch- 
ings of his lower extremities for a period of 
eighteen months. Within a period of three 
days, the patient developed a paraplegia 
with bladder and rectal sphincteric dis- 
turbances. When examined in the hospital, 
he presented a spastic paraplegia in flexion 
and a sensory level at segment T-10. The 
cerebrospinal fluid showed a protein of 
0.3 per cent, but no block was mentioned. 
Their other case (No. 34) was a male, aged 
fifty-four, who three months before his 
admission dramatically lost the use of his 


lower limbs, although for six years before 
this he had suffered from pain and stiffness 
in his knees. He presented a paraparesis, 
more marked on the right side, and a sen- 
sory impairment below segment T-3. Lum- 
bar puncture could not be performed. 
Neither of these patients would consent 
to an operation. The authors further men- 
tioned 7 other cases in their series in which 
there were sensory and motor changes in 
the lower limbs. They pointed out that 
neurologic changes in the spinal cord in 
Paget’s disease of the vertebrae could re- 
sult from either bony compression or vas- 
cular changes. 

Vincent e¢ a/.” recorded a case of a male, 
aged fifty-seven, who slowly developed 
motor and sensory disturbances in the 
lower extremities over a period of a year 
or more. A complete spinal subarachnoid 
space block was discovered and the roent- 
genogram of the vertebrae showed changes 
typical of Paget’s disease from T-6 to 
T-10. T-3 seemed to be laterally dislocated 
and had a fracture in the vertebral body. 
A laminectomy from T-5 to T-7 inclusive 
was performed. The patient made a slow, 
but definite recovery. 

Petit-Dutaillis, Marchand, and Garcia 
Calderon'® presented a case of a male, 
aged fifty-seven, who had varied subjective 
symptoms for a period of eight years, but 
who developed motor and sensory disturb- 
ances in his lower extremities gradually 
over a period of two years. Manometric 
examination revealed a complete spinal 
subarachnoid space block and the cerebro- 
spinal fluid had an increased protein and 
globulin content. Laminectomy from T-3 
to T-8 inclusive was performed. The pa- 
tient gradually regained much of his lost 
function. 

Garcin, Varay, and Dimo?‘ reported a 
very interesting case of a male, aged sixty- 
one, who suddenly had had a quadriplegia 
with loss of consciousness some six years 
before they studied his case. Soon after 
this acute event, the symptoms regressed 
somewhat but there remained a left spastic 
hemiplegia (spinal form) and a right hemi- 
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hypesthesia with a level at the dermatomes 
C-3 or C-4. The patient continued to have 
pains in his left upper extremity. Sensory 
changes were found in this extremity. The 
lumbar puncture showed no block of the 
spinal subarachnoid space and the cerebro- 
spinal fluid chemistry was found to be 
normal. The roentgenograms showed all 
the vertebrae to be affected by the disease 
process. The fourth cervical vertebra pre- 
sented an angular collapse with posterior 
dislocation. They stated that spinal cord 
complications in Paget’s disease of the 
vertebral column might result from (1) 
vertebral compression directly on the roots 
or the spinal cord, or (2) arteriosclerosis 
of the spinal vessels with an impairment 
of the blood supply and the final develop- 
ment of a myelomalacic state. However, 
they feel that in their particular case an- 
other mechanism must be considered. This 
is a sudden collapse and dislocation of a 
diseased vertebra or vertebrae with sudden 
damage to the cord and its blood supply 
so that an acute traumatic hematomyelia 
and “‘hematorachis” are produced. In the 
vascular or traumatic forms, laminectomy 
would apparently be of no avail. The treat- 
ment of their case was to give support to 
the back to prevent any further collapse 
or dislocation of the diseased vertebrae. 

Haguenau and Sicard® studied a male, 
aged forty-seven, who slowly developed 
motor and sensory changes in the lower 
extremities, and sphincteric disturbances 
over a period of one year. Lipiodol was 
introduced into the cisterna magna and a 
partial block was found at T-4. After the 
lipiodol had collected in the lumbar sac 
they inverted the patient and found the 
lower level of the block to be at T-g. Dr. 
André Sicard performed a laminectomy) 
from T-5 to T-9 inclusive. One month later 
a lipiodol study revealed no block. The 
patient slowly regained his lost functions 
so that four or five months later he was 
able to discard his cane and return to work. 

To summarize, 10 cases of spinal cord 
compression have been recorded in the 
literature as resulting from involvement of 
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the vertebrae by osteitis deformans. All 
of these cases occurred in males. The aver- 
age age at which they were seen was fifty 
six years. The neurologic difficulties oc- 
curred rapidly in 2 of the cases, but all of 
the others showed a slow, gradual progres- 
sion of the symptoms, over an average 
period of one year. Most of the cases 
presented spastic paraplegia with a sensory 
level in the thoracic region and bladder 
and rectal disturbances. Five laminecto- 
mies have been reported as having been 
performed on such cases. Four of the cases 
operated upon recovered all or most of their 
lost functions following this procedure. One 
case died very soon after the operation. 
One case partially recovered slowly spon- 
taneously after an initial acute quadri- 
plegia, but had a residual Brown-Séquard 
syndrome and root pains that correlated 
well with a fracture dislocation of one of 
the cervical vertebrae. 
DISCUSSION 

It would seem from the Io cases recorded 
in the literature and the 9g cases seen at 
the Neurological Institute, that although 
involvement of the vertebrae in Paget’s 
disease is of frequent occurrence,**™ yet 
compression of the spinal cord secondary 
to the osseous changes produced in the 
vertebrae by this disease must be infre- 
quent. Compression of the spinal cord may 
result from narrowing of the vertebral 
lumen by diffuse or localized proliferation 
of bone, collapse, dislocation, and/or frac- 
ture of the diseased vertebral bodies. There 
may result from these different pathologic 
processes a different progress of clinical 
events. Thus, the sudden collapse, disloca- 
tion, or fracture of the vertebrae may result 
in acute or rapidly developing spinal cord 
disturbances. However, the slowly develop- 
ing abnormal bone that narrows the canal 
or extends as an exostosis into its lumen 
will result in slow compression of the blood 
supply of the cord and slow pressure on 
the spinal pathways with resultant gradual 
impairment of the functions of the spinal 
cord. These same vertebral changes may 
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result in impingement of the nerve roots, 
rapidly or slowly as the case may be. 

As has been noted by many investiga- 
tors, the occurrence of arteriosclerosis in 
patients with Paget’s disease is very fre- 
quent. Indeed some writers have suggested 
that the bony changes in this disease may 
be compensatory to a changed blood supply 
to the bones by the arteriosclerotic blood 
vessels. That arteriosclerosis of the spinal 
cord vessels can produce disturbances in 
the function of the spinal cord is fairly well 
established. These disturbances must be 
differentiated for purposes of treatment. 
This differentiation can be done as in cases 
of spinal cord tumors; viz., by manometric 
studies, chemical analyses of the cerebro- 
spinal fluid, or by roentgenographic air or 
lipiodol studies of the spinal subarachnoid 
space. In cases where the vertebral changes 
are extremely diffuse or extensive, for pur- 
poses of more certainly localizing the extent 
of the spinal subarachnoid space block, 
both the upper and lower levels should be 
determined either by the use of intrathecal 
lipiodol or air, or both. 

Since Paget’s disease is a chronic condi- 
tion which in itself does not produce death, 
and since no specific treatment is as yet 
known for this illness, it would seem that 
in all cases in which the neurologic symp- 
toms are proved to be the result of spinal 
cord compression a decompressive laminec- 
tomy should be performed. There are, how- 
ever, certain features that occur in this 
disease and this type of complication that 
must be stressed and considered by anyone 
contemplating such a procedure. First, be- 
cause the disease occurs in early senility 
and because of the associated generalized 
arteriosclerosis, these patients present a 
slightly greater operative risk. Care must 
be taken to determine the amount of car- 
diac involvement by proper studies of the 
functional state of the cardiovascular sys- 
tem. The operative procedure must be done 
as rapidly as is consistent with good surgi- 
cal skill and judgment. Second, the opera- 
tor must be prepared to meet certain 
technical difficulties. Thus, many authors 
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THE USUAL AND THE EXTREME SIZE OF THE INTERPEDICULAR SPACE AT EACH VERTEBRAL LEVEL 
IN 100 A-RAYS OF THE NORMAL SPINE, 
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OF NEW YORK 
1934. 


Cuart i. The size of the interpedicular spaces as determined by Elsberg and Dyke for the entire vertebral 
column is reproduced and upon it are superimposed the top of the sensory levels in all recorded cases of 
spinal cord compression due to vertebral Paget’s disease. X refers to the 10 cases found in the literature. 
The numerals refer directly to the cases recorded in this paper. Correction must be made for the difference 
between dermatome level and the number of the vertebral body by mentally shifting all of the points to the 
left one to three ordinates. Note that the great majority of the cases have shown the sensory level in the 
thoracic region where the interpedicular spaces, and hence the vertebral canal, are narrowest. 


have described difficulty in the use of the 
rongeurs because of the thickened and 
softened bone. The increased vascularity 
of the pathologic bone has also been re- 
corded by neurosurgeons. This can be con- 
trolled for the most part with bone wax, 
but one should be prepared to supply lost 
blood immediately or even preceding the 
operation. Third, it must be remembered 
that not too extensive a laminectomy can 
be performed. The pathologic bone is al- 
ready softened and deformed so that the 
normal stresses and strains are too much 
for the maintenance of proper structural 
relationships. Disturbing this poor equilib- 
rium by laminectomy may be conducive to 


greater collapse or dislocation. Especially 
is this true if the laminectomy is too exten- 
sive. This may be partially obviated by a 
preliminary determination of the total ex- 
tent of the actual block by the subarach- 
noid injection of lipiodol or gas, and then 
limiting the decompression to those which 
most compress the spinal cord. Postopera- 
tively, external support may be of greatest 
benefit in preventing a sudden collapse of 
the weakened vertebral structures. 

It is worth while to point out here that 
decompressive laminectomy results pr! 
marily in the relief of pressure directed in 
an anteroposterior direction. Hence, after 
the operation, there may still be lateral 
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pressure upon the spinal cord. This will 
result in the continuation of some of the 
symptoms and signs for a long time after 
the operation. However, the adaptability 
of the cord to abnormal positions without 
much loss of function is well known to 
those who have seen large spinal cord 
tumors or the distortions resulting from 
the deformity of Pott’s disease. This is 
probably the explanation of the slow return 
of function in these cases. 

A prominent feature of this complication 
of Paget’s disease, both in our own cases 
and those recorded in the literature, was 
the fact that the upper level of involvement 
of the spinal cord has been in most of the 
cases in the thoracic region. This is so 
striking as to require some special consid- 
eration. That this must be due to the rela- 
tive size of the cord and the volume of the 
vertebral canal at any given level would 
seem to be suggested by the frequency of 
the occurrence. The interpedicular meas- 
urements as determined by Elsberg and 
Dyke indicate well the size of the vertebral 
canal at any level. In Chart 1 we have 
reproduced their chart of these measure- 
ments and have superimposed upon it the 
uppermost level at which sensory disturb- 
ances or subarachnoid space block occurred 
in our cases. These levels, as recorded on 
the chart, do not refer to any actual meas- 
urement of the interpedicular space in any 
of the cases, for the destruction of the 
pedicles does not allow such an estimation 
to be made. One sees that from T-3 to T-10 
there is a considerable narrowing of the 
interpedicular space. When one corrects 
for the difference between the dermatome 
level, at which all our points were deter- 
mined, and the level of the vertebral bod- 
ies, upon which the ordinate lines of the 
chart are based (this requires a shift to the 
left of 1-3 vertebrae), one finds that most 
of our cases show the level of compression 
as falling into the area where the inter- 
pedicular space is narrowest. This fact we 
believe explains why the thoracic portion 
of the spinal cord is so frequently involved 
by compression in vertebral osteitis defor- 
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mans. Although the spinal cord is smaller 
in this region, in proportion to the size of 
the spinal canal it is relatively larger than 
in other regions; hence the same prolifera- 
tion of bone in the smaller vertebral canal 
in the thoracic region would result in a 
compression sooner than it would in the 
cervical or lumbar regions. 


SUMMARY AND CONCLUSIONS 


1. Although osteitis deformans fre- 
quently involves the vertebrae, spinal cord 
compression as a complication of the dis- 
ease must be an unusual disturbance for 
only ten cases were found in the literature, 
to which we were able to add nine. 

2. Five cases from the literature and 
three of our cases were operated upon. Two 
of these cases died soon after operation. 
Four cases from the literature and two of 
our cases presented recovery of lost func- 
tion following decompressive laminectomy. 

3. Laminectomy is definitely indicated 
in Paget’s disease of the vertebral column 
where the spinal cord symptoms and signs 
can be definitely proved to be the result 
of compression of the cord by the deformed, 
pathologic bone. Certain features regarding 
such a procedure are reviewed. 
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press their gratitude to the chiefs of the Neurological, 
Neurosurgical, and Radiological Divisions at the 
Neurological Institute of New York, and to the 
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particularly wish to thank Dr. Cornelius G. Dyke, 
Dr. Clement B. Masson, and Dr. Alexander Gutman 
for their numerous suggestions throughout the 
preparation of this work. 
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ANOMALIES AND VARIATIONS IN THE NORMAL 
SKULL 


FROM A ROENTGENOLOGICAL VIEWPOINT* 
By CHARLES WADSWORTH SCHWARTZ, M.D. 


NEW YORK CITY 


HE, normal skull was considered at 

some length in a previous publication,” 
but it would seem wise to discuss, as a 
supplement to that article, some of the 
numerous conditions we sometimes meet 
which might be confused with changes 
caused by pathological processes. 

The diploe is not infrequently the seat 
of a pathological lesion, and for that reason 
any variation in its appearance from the 
average calls for close scrutiny before one 
is justified in considering it normal. This 


Fic. 1. This case illustrates the sieve-like appear- 
ance of a rather porous inner table due to the 
presence of numerous small diploic veins which 
have “honeycombed”’ the bone. It is not patho- 
logical. 


Structure forms the middle table of the 
calvarium and varies considerably in thick- 
ness. In some skulls it is almost entirely 
lacking, and in others it may be thicker 


than both of the other tables combined. 
It is a spongy, reticular bony formation 
which is usually quite vascular, and is the 
site of the diploic venous channels or veins 


Fic. 2. A widespread increase in diploic visibility. 


of Brechet. Frequently, if the inner table 
is rather thin, the diploe will be well defined 
in the roentgenogram and will look like a 
fine honeycomb veil stretched over the 
calvarium. The diploe may at times be 
very plentiful and vascular, so that the 
honeycombed appearance will be greatly 
accentuated by numerous small vessel 
channels penetrating the inner table. This 
condition is often seen in the parietal 
regions as illustrated in Figure 1, or may 
be general as shown in Figure 2. It must 
not be confused with the pepper and salt 
appearance of the bone produced by hyper- 


* From the Department of Radiology of the Neurological Institute of New York. 
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Fic. 3. Large diploic veins together with 
a large venous lake. 


‘parathyroidism or pituitary basophilism. 
In both these conditions the bone will be 
demineralized and will appear rather in- 
definite in detail, and the bone change will 
not be confined to the skull. Any tumefac- 


Fic. 4. An atypical but not pathological 
distribution of vessel channels. 
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tion of the diploe, such as might be caused 
by a hemangioma, giant cell fibrosis or 
infections, could be ruled out by obtaining 
profile films of the area in question. The 
normal diploe would reveal no swelling. 

Variations in the vascular channels have 
been so exhaustively considered in a re- 
markable article by Lindblom that they 
will be only mentioned in passing. One must 
be careful not to consider areas of hyper- 
vascularity too seriously unless there is 
some evidence of bone reaction such as 


Fic. 5. Canalization (arrows) of the bone by the left 
middle meningeal vessels. Note how the vessel 
channel becomes indistinct where it passes through 
the bony tunnel. Pacchionian depressions are vis! 
ble at the vertex. 


spiculation or destruction to suggest pathol 
ogy, and not forgetting that almost in 
variably there will be supporting clinical 
evidence of a tumor large enough or old 
enough to produce changes in the vascular 
channels. Figure 3 shows a marked enlarge 
ment of the diploic veins, and Figure 4 
shows an enlargement of the meningeal 
vessels (veins and arteries) while Figure ‘ 
shows an interesting anomaly consisting of 
a canalized groove for the middle menin 
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geal vessels. These conditions, although of 
no apparent clinical significance, would be 
of great interest to a neurosurgeon who 
might contemplate operating on such a 
skull. 

Double suture lines were mentioned in 
the previous article on the normal skull, 
but they were not illustrated. Figure 6 


Fic. 6. Double line in sagittal suture. 


shows a typical double suture line which 
on close inspection will be seen to be a 
straight line forming the suture of the 
inner table, and a more usual serrated 
line forming the suture of the outer table. 
The differentiation of these two lines is 
comparatively simple in good stereoscopic 
films. Such a condition is not infrequently 
confused with a fracture, which is particu- 
larly easy to do if a fracture is suspected 
or we are anxious to find one. 

Patent parietal foramina are not com- 
mon but do occur with sufficient frequency 


Anomalies and Variations in the Normal Skull 


369 


Fic. 7. Small parietal foramina (arrows). 


to make it necessary for us to recognize 
them and not confuse such bone defects 
with pathological lesions. These foramina 
occur in the posterior inferior parietal re- 
gion on either side of the midline at the 
level of the obelion. In fact, the position 
of the obelion is determined by the usual 
position of the parietal foramina. When 
for some as yet unknown reason these 
foramina do not close, we may find them 
in the roentgenogram as bone defects on 
one or both sides, varying in size from a 
centimeter or more in diameter to small 
holes about the size of the head of a pin, 
such as seen in Figures 7 and 8. This con- 
dition has been discussed recently in an 
article by Pepper and Pendergrass, who 
interestingly point out that the failure of 
these foramina to close is usually a familial 
characteristic. 

There are a few conditions we often see 
which, strictly speaking, are not normal, 
but when such changes are slight they 
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Fic. 8. Large parietal foramina. 
(Courtesy of Dr. John R. Carty.) 


usually give rise to no demonstrable clinical 
manifestations, and so in the present state 
of our ignorance we must consider them 
within the limits of normal variations. 
Such a condition is hypercraniosis, either 
localized or generalized. This thickening 
of the skull bones with a usual increase 
in their calcium content may be localized 
to the frontal bone, as is so often seen in 
the female skull. It is probably true, as 
Moore has pointed out, that such bony 
thickenings are indicative of metabolic dis- 
turbances of some obscure endocrine origin, 
but it is certainly equally true that we 
often see such enostoses of slight extent 
without any apparent symptomatology. 
Raso thinks these enostoses may result 
from irritation caused by sinus infections. 
We must consult the history and clinical 
findings before drawing too dogmatic con- 
clusions from the finding of small, irregular 
thickenings of the skull bones. It is per- 
fectly obvious that conditions such as 
shown in Figure 9 must have had a begin- 
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ning, but for that very reason we must be 
guarded in our interpretations of small 
changes. They may never enlarge and 
might be congenital and therefore entirely 
normal. Again I emphasize the necessity 
of considering the patient as a whole, and 
the importance of not drawing final con- 
clusions from only part of the “picture.” 

This hypercraniosis may become exten- 
sive and general as seen in Figure 10. Such 
a change is obviously abnormal, but we 
must not be led to interpret every densely 
calcified calvarium as an early hypercra- 
niosis. We have still a lot to learn about the 
why and wherefore of the wide variations 
we see in the thickness and calcium content 
of the cranial bones. But until we do learn 
much more than we now know, we must 
consider most of the slighter degrees of 
thickening or increased density as prob- 
ably within the realm of normality, al- 
though a disturbed calcium metabolism is 
to be suspected. 

An extremely rare condition which might 
be classified as clinically normal, although 
so classified only because we are not clever 
enough to detect an abnormality, is the 
condition seen in Figure 11. In this illustra- 


Fic. 9. An example of hyperostosis of the inne! 
table of the frontal bone. A condition often seer 
in the female skull, rarely in the male. 
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tion one can see a deposit of calcium in the 
anterior part of the sella turcica, and by a 
stereoscopic study it is possible to place the 
deposit of lime salts actually in the center 
of the position usually occupied by the 
anterior or active glandular portion of the 
hypophysis. There is no change in the 
appearance of the sella turcica to suggest 
pituitary disease, and as the case was free 
of any demonstrable pituitary dysfunction, 
the only conclusion to be drawn was that 
the calcification was in the form of a pitui- 
tary calculus, not normal perhaps in the 
literal meaning of the word, but clinically 
of no apparent significance. 

The malar bone (zygoma) is occasionally 
found to be divided by a horizontal suture 
into a larger malar portion above and a 
smaller zygomatic portion below. This pos- 
sible variation must be continually borne 
in mind when searching the facial bones for 
evidence of a fracture. The malar bone 
usually begins with three centers of ossifi- 
cation, two for the orbital portion and one 
for the zygomatic portion. This asymmetry 
may in some way account for the occasional 


Fic. 10. Hypercraniosis. Note the increased density 
and thickness of the bones of the vault and base. 
This should not be confused with the spongy ap- 
pearance of Paget’s disease. 
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Fic. 11. A calculus of the anterior lobe of the pitui- 
tary gland. The sella turcica appears normal. 


formation of two bones instead of one. It 
might be of interest to note that in several 
of the Quadrumana these bones are usually 
separate. 

Cranial hypertelorism is a name given by 
Greig to a rather remarkable but rare 
anomaly which involves several of the skull 
bones, and is usually accompanied by some 
agenesis of the telencephalon and thalam- 
encephalon. This condition is evidently 
embryonic in origin and its chief character- 
istic is the wide separation of the orbits, 
occasionally with bilateral external stra- 
bismus. The forehead is low and the vertex 
high, suggestive of oxycephaly. The ante- 
rior nares are wide and there is usually a 
lack of the nasal bridge so that the facial 
expression is decidedly fetal. The cribri- 
form plates are apt to be wider than usual 
and one of the most interesting individual 
anomalies of this complex condition is the 
size of the wings of the sphenoid bones. The 
greater wings are usually small and the 
smaller wings larger than is customarily 
found. This is the relationship usually seen 
in the chondrocranium and it is strongly 
suggestiveof the probable early, even genet- 
ic origin of this peculiar developmental 
anomaly. Varying degrees of this condition 
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Fic. 12. ““Liickenschadel.”’ 


may be encountered, even though all the 
characteristics may not be present; but 
in any case showing orbits somewhat far- 
ther apart than usual we should suspect 
hypertelorism and search for other evi- 
dences which might make such a diagnosis 
certain. 

Rarely we find skulls in which the supe- 
rior orbital plate of one side or even more 
rarely of both sides may be missing. This 
anomaly can be very confusing if we are 
at all suspicious of the presence of metastat- 
ic malignancy, but in the presence of 
malignancy there would be a very different 
history than with an anomaly. If caused 
by a malignant process, the edges of the 
defective area would appear hazy and the 
adjacent bone, in all probability, would be 
somewhat demineralized, but if due to 
a congenital defect, the edges would be 
smooth and clearly defined. 

Similar to the defect just noted, we may 
find one or more of the sphenoid wings to 
be undeveloped. Such a defect could be 
recognized as a benign condition by a study 
of the adjacent bone which should have a 
healthy appearance, and in addition not 
forgetting the importance of the case his- 
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tory. Usually such defects are not difficult 
to evaluate properly because the skull will 
tend to be more or less deformed as a 
result of the atypical development, whereas 
in the presence of pathology we are not 
apt to find much if any actual deformity, 
provided the disease is purely destructive. 

Another uncommon anomaly found in 
infants is an hypoplastic bone condition 
known by the name of “Liickenschadel.”’ 
Engstler described a case in 1905 and gave 
the condition its name. The skull is in- 
volved more or less characteristically: the 
bones of membranous origin are furrowed 
in a remarkable manner resembling some- 
what greatly exaggerated convolutional im- 
pressions with accentuated interconvolu- 
tional ridges. But the “impressions” do 
not entirely correspond to the underlying 
convolutions and usually there is no bone 
whatever covering the furrows. It is not 
infrequent to find the case complicated by 
hydrocephalus, and there is apt to be a 


Fic. 13. “Liickenschadel”’ with turricephalic 
tendencies. 
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meningocele of the spine, and perhaps de- 
formaties of the toes. The skull is likely to 
be more or less deformed and asymmet- 
rical, with a tendency toward turricephaly. 
Many attempts have been made to ex- 
plain this condition on mechanical grounds 
of pressure and delayed ossification, but 
it seems that Engstler’s explanation of a 
purely congenital origin is the most likely. 
Certainly a condition to be so marked and 
extensive must be of genetic origin. 
There have been many attempts made to 
suggest descriptive names for this anomaly 
because as we do not know the cause we 
must be content merely to describe it. 
“Liickenschadel” leaves something to be 
desired, as do most names that have 
been suggested. The word lacunous means 
“marked with furrows or channeled,” so 
perhaps we might term the condition, as 
far as the skull is concerned, cranial lacu- 
nous osteoagenesis. Figures 12 and 13 show 
the characteristic changes in the skull. If 
the anomaly involves only the skull and is 
in a comparatively mild form, the progno- 
sis is good; but if the involvement is exten- 
sive and is accompanied by hydrocephalus 
and spinal meningocele, the prognosis is 
poor. 
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MEDULLARY ARTEFACTS IN PREHISTORIC BONES 


By FRED H. DECKER, M.D., and MILTON G. BOHROD, M.D. 


PEORIA, ILLINOIS 


N THE course of the examination of 

a group of bones of pre-Columbian 
mound-builder Indians we encountered 
several instances of a roentgenologic find- 
ing unparalleled in living human beings. 
Since the examination of similar material 
is becoming more frequent, our experience 
may be of interest to those who have the 
opportunity to examine prehistoric bones. 


Fic. 1. Roentgenogram of femur showing the dense 
shadows in the distal portion of the medullary 
space. 


Our material came from the Dickson 
Mounds near Lewistown, Illinois, through 
the courtesy of Dr. Don Dickson. The 
estimated age of the mound is between 500 
and 1000 years. The mound is probably 
the largest in the country in which the skel- 
etons are preserved in situ. For the most 
part, we examined bones which showed 
definite external pathologic changes, prin- 
cipally healed fractures, osteomyelitis, and 


arthritis deformans; some bones externally 
normal were included. 

On several occasions we found, roent- 
genologically, irregular but discrete areas 
of increased density which were evidently 
confined to the medullary space, without 
any changes in the cortex. In most cases, 
the density of these areas was greater than 
that of the cortex of the same bone. The 
size varied considerably from about 1 milli- 
meter to several centimeters. The distri- 
bution was usually in the metaphyseal 
portion of the long bones, although smaller 
but otherwise similar areas were found in 
various other portions of the medullary 
space. There was no evidence of sclerosis 
or rarefaction in the contiguous areas. 

These findings did not correspond to any 
known roentgenologic changes in bone, and 
the obvious conclusion was that they might 
be artefacts. Against this conclusion was 
the fact that externally these bones pre- 
sented no perforations as by nutrient arter- 
ies, nor post-mortem fissures. In addition, 
some of the bones which presented these 
areas of increased density showed no ex- 
ternal evidence of pathology. 

The bone which showed the changes 
most prominently was externally normal 
(Fig. 1). It was a femur from a skeleton 
which showed a marked osteomyelitis in 
the opposite femur and tibia. The cortex 
was intact and there seemed no place to 
admit extraneous solid material into the 
medullary cavity. Shaking the bone elicited 
no sound as of solid substances loose in the 
cavity. In order to determine the cause of 
these shadows this femur was bisected 
longitudinally as in Figure 2. It was im- 
mediately seen that the distal third of the 
medullary space contained a large amount 
of fine white sand closely packed together. 
When the sand was emptied from the 
cavity, solid particles of similar material 
corresponding in size and shape to those 


374 


seen in the roentgenograms, dis- 
closed (Fig. 3). 

It is apparent that the sand could not 
have passed through the intact cortex into 
the interior of the bone in its solid form. 
Some other explanation is, then, necessary 
to account for the presence of several 
ounces of sand in the medullary space. 
We suggest the following hypothesis which 
may explain how this came about. Silicon 
compounds are only very slightly soluble, 
but small amounts do go into solution. 
This small amount is responsible, for in- 
stance, for the toxic symptoms which occur 
in pulmonary silicosis. In the humid soil 
in which the bones lay buried it is easily 
possible that dissolved silica gradually 
seeped through the cortex of the bone into 
the medullary space, where, as the con- 


were 


Fic. 2. The femur bisected longitudinally showing 
the sand in the distal medullary space. 
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Fic. 3. The sand is piled between the two halves of 
the femur. Note the medullary space from which 
the sand has been removed. 


centration increased, it became precipi- 
tated as fine white sand. Such a process 
must obviously take considerable time; 
but these bones have been buried for at 
least 500 years, which is probably sufficient 
time for an accumulation of the size we 
found. 
SUMMARY 


1. Roentgenologic examination of the 
bones of pre-Columbian Indians disclosed 
areas of increased density in the medullary 
cavities; areas which did not correspond 
to known roentgenologic entities. 

2. These were found to be artefacts, 
accumulation of sand. 

3. An explanation for the penetration of 
this sand through the intact cortex is 
suggested. 
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ROENTGEN THERAPY IN LYMPHOGRANULOMA 
VENEREUM* 


By JOSEPH I. MARTIN, M.D.,+ and ALFRED A. pe LORIMIER, M.D.tf 


U. S. ARMY 


INTRODUCTION 

HERE has been considerable interest 
expressed in recent literature on the 
subject of lymphogranuloma venereum. 
Most discussions have emanated from ob- 
servers having contact with patients either 
in or coming from the tropics. Probably be- 
cause of the increased facilities of travel this 
entity is now presenting many clinical prob- 
lems within the United States, especially in 
our southern states and along our Atlantic 

and Pacific coasts. .16,17 18,19 25 27 28 29 
This subject has attained greater impor- 
tance, recently, because of observations 
which have indicated that varied localiza- 
tions of the infection might occur. The 
scope of possibilities as to its clinical mani- 
festations has widened. For years, its im- 
plications were confined to the inguinal 
lymphatic glands; most terms applied to it 
simply signified an indolent inguinal adeni- 
tis. Today, we realize that the more deep- 
seated foci of the infection may be located 
in the walls of the rectum or the sigmoid or 
even more proximal portions of the colon! 
and that many of the strictures of those 
regions, which formerly would have been 
considered as leutic in basis, are really of 
this nature. We know, too, that lympho- 
granuloma venereum might be responsible 
for indolent ulcerations about the mouth, 
tongue and pharynx,'* and that an un- 
usually stubborn cervical adenitis should 
prompt search for such lesions. In fact, 
it seems reasonable to consider this entity in 
any chronic granulomatous lesion whether 
it appears to be concerned essentially with 
the genitalia, the rectum or colon, or the 
mouth and oral pharynx. This condition 
must seriously be considered when such 
lesions manifest an indolent chronicity 


with a particular affinity for nearby lymph- 
atics and a tendency to produce a ramify- 
ing necrosis of tissue with tunneling and 
fistulous tracts. 

Nosologically, this entity has been pre- 
sented with varied emphases. Scheube,”! in 
the latter part of the nineteenth century, 
stressed the important relationship of 
warmth and humid atmospheric condi- 
tions, applying the term “climatic bubo.” 
Since it was found mainly in tropical cli- 
mates, others preferred the term “tropical 
bubo.”” Some have been impressed by the 
resistant character of the fistulous tracts 
and a similarity to tuberculous lesions. 
They applied such terms as “esthioméne.”’ 
These expressions prompted contradiction 
by Hansmann™ and others who have 
spoken of it as a “non-tuberculous lymph- 
adenitis.”” H. G. Klotz® was surprised to 
find a number of these cases in some of our 
New York City hospitals where they had 
been considered to be manifestations . of 
syphilis. He segregated them under the 
caption “strumous buboes’’—a term which 
had been applied by Lejars, in 1894. Du- 
rand, Nicolas and Favre’ were impressed 
with the infectious and actual venereal 
aspects of the disease. They spoke of it 
as “lymphogranulomatose inguinale sub- 
aigue.” Modifications of this phrase, by 
subsequent writers, developed such expres- 
sions as: “subacute inguinal poradenitis,’ 
or “‘maladie de Nicolas et Favre,” or 
“Durand, Nicolas and Favre disease,”’ etc. 
DeWolf and Van Cleve’ preferred the term 
“lymphogranuloma inguinale.” It has been 
called “‘the fourth venereal disease’”’ and 
“the sixth venereal disease.”” Until quite 
recently the medical services of the United 
States Army and Navy did not consider the 


* From the Department of Radiology, Gorgas Hospital, Ancon, Canal Zone. 
t Major, Medical Corps, U. S. Army. Formerly, The Surgeon, Quarry Heights, Canal Zone. 
t Captain, Medical Corps, U. S. Army. Army Medical School, Washington, D.C. 
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condition to be essentially venereal* and it 
was classified as “bubo, inguinal, non- 
venereal.”” Wolf and Sulzberger? were 
among the first to recognize extragenital 
and extra-inguinal localizations of the in- 
fection. They, too, were convinced as to 
the venereal aspect, choosing the term 
‘“lymphopathia venereum.” Recently, the 
American Medical Association accepted 
the name “lymphogranuloma venereum.” 


ETIOLOGY AND PATHOLOGY 

It is now quite well established that the 
etiological agent in this disease is a filter- 
able virus.*”° It is also quite definite 
that the mode of transmission in almost all 
of the cases is by sexual intercourse. After 
contact there may follow an incubation 
period of from three days to as long as 
thirty days,”.** with no evidence of infec- 
tion. Especially among males, the first 
manifestations of the disease may then be 
noted as a small ulceration or as multiple 
herpetic-like vesicles on the genitalia. The 
patient may have no realization of their 
presence. However, various observers have 
reported an incidence of 40 to $0 per cent 
where these primary lesions have devel- 
oped.?* In some cases they have been 
found within the urethra, though in the 
case of the male they most frequently occur 
just posterior to the corona of the glans 
penis or about the frenum. Among females, 
lesions have occasionally been found about 
the introitus but they are more likely to 
occur in the posterior recesses of the vag- 
inal vault. They usually heal within five 
or ten days leaving little scarring or resid- 
ual evidence. Secondarily, after a period of 
two or three weeks, the infection is prone 
to extend to the regional lymphatic glands. 
The avenues of extension depend, of course, 
upon the site of the primary invasion. 
Among males the inguinal glands usually 
become involved. Characteristically, this 


* Classification changed, in the case of the Medical Depart- 
ment, U.S. Navy, by circular letter, serial No. 611, dated March 
4, 1936, as issued by the Judge Advocate General of the Navy; 
In the case of the Medical Department, U.S. Army, by circular 
letter No. 8, dated June 14, 1937, paragraph II, applicable to 
change 3, Par. 176 (2), A.R. 40-1030, as issued from the office 
of the Surgeon General. 
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extension is unilateral or predominantly on 
one side, but bilateral involvement is not 
uncommon. When first noticed the lymph 
gland involvement is likely to be quite 
acute—a true adenitis, with evidence of 
inflammation, tenderness, swelling and 
even redness. This initial activity may sub- 
side but ordinarily the process continues 
with low grade virulence. The glands be- 
come matted because of a peripheral edema 

a “poradenitis” and autolysis is likely 
to develop along multiple channels with the 
production of tunnels and extension of the 
inflammation. This may result in fixation 
of the overlying skin and finally, by its 
breakdown, actual fistulous tracts may be 
formed. 

The infectious process is likely to con- 
tinue, however, and drain steadily or at 
intervals for months or even years. It may 
extend from the inguinal glands into the 
iliac groups and from them even into the 
hypogastrics. This devious route likely ex- 
plains somé of the cases of rectal involve- 
ment among males,” including one re- 
ported in our series. However, most cases 
of such involvement in the male appear to 
result from abnormal sexual practices such 
as sodomy.!** In the case of the female, 
lymphatic drainage to the rectum is likely 
to be more direct. As mentioned, the portal 
of invasion is usually in the posterior re- 
cesses of the vagina and from there the 
lymph drainage is almost directly to the 
anorectal glands. Some channels extend 
along the superior hemorrhoidal vessels. 
These relationships likely explain the higher 
incidence of rectal strictures in the female. 
Moreover, it has been claimed that females 
are prone to lymphostasis phenomena be- 
cause of fewer anastomoses between lym- 
phatic channels. In case the primary lesions 
or portal of invasion be regional to the 
introitus, there is less likelihood that the 
process would reach the rectum or colon, 
though it is possible, as in the case of the 
male, that extensions might take place by 
way of the inguinal, iliac and hypogastric 
channels. The process in the walls of the 
rectum or colon is similar to that of the 
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inguinal glands; annular extensions are 
likely, with lymphostasis and proliferation 
of connective tissue. In this way strictures 
are developed. There may result a severe 
degree of elephantiasis involving especially 
the genitalia or lower extremities. 

Thus, most of the more distally situated 
strictures in the rectum and colon can be 
explained. Retrograde extensions might 
account for developments in more proximal 
portions of the colon. Moreover, some clini- 
cians have noted marked systematic fea- 
tures, even to the degree of polyarthritis, 
skin lesions and signs of meningeal irrita- 
tion. It may be that lesions occasionally 
develop at a distance from the primary site 
of invasion, by virtue of metastatic exten- 
sion even by way of the blood stream. How- 
ever, in the case of localizations in the 
mouth or oral pharynx it is reasonable to 
believe that the invasion is direct and that 
such lesions also are incurred by abnormal 
sexual practices. Accidental infections 
through wounds in the skin are possible, as 
exemplified by the case of the surgeon re- 
ported by Hellerstrém.” 

Microscopically, the superficial lesions 
present a picture of necrosis on a bed of 
granulation tissue. Plasma cells, endothe- 
lial cells and perhaps an occasional giant 
cell may be found in the fibrinous or fibrous 
network. In the case of the lymph nodes, 
the usual picture is of multiple minute 
punctate abscesses with peripheral palisad- 
ing of endothelial cells, reticulum and a few 
giant cells. However the pathology appears 
not to be entirely specific.”* Even in the 
relatively early or subacute stages it is not 
always possible to differentiate the his- 
tological pattern seen in this condition from 
that of other chronic granulomatous lesions 
such as syphilis or tuberculosis. 


CLINICAL MANIFESTATIONS 


Many patients offer no systemic com- 
plaints throughout even a_ protracted 
course of local pathological changes. Usu- 
ally the clinical aspect is of a very insidious 
process. However, some patients have 
marked symptoms, especially at the time 
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of the development of a regional adenitis, 
when the characteristics of the invasive 
stage of an acute infection might be promi- 
nent: general malaise, dorsolumbar pains, 
headache and anorexia. The temperature 
may rise to 102° or even 104° F., with 
intervals of clammy sweats and chills. 
Actual notice of lymph gland enlargements 
is usually prompted because of slight pain 
in the region. The glands are likely to be 
tender to palpation. An examiner may find 
them to be fairly discrete in the earlier 
stages, but peripheral edema soon obliter- 
ates their outlines, and after a few days 
they develop into matted masses. Still 
later, the overlying skin may appear red- 
dened and edematous. After a week or ten 
days some fluctuation may be noted. The 
white cell count may rise as high as 24,000 
with a relative increase not only of poly- 
morphonuclears but also of mononuclears 
and eosinophiles. A diagnosis is not com- 
plete without obtaining a positive reaction 
to an intradermal injection of specific anti- 
gen. This test was first applied by Frei’ in 
1925 and is now called the Frei test. Until 
recently, the antigen was obtained by as- 
piration of autolyzed contents from a 
known or typical gland of this condition. 
Such material was processed by autoclav- 
ing and dilution in normal saline. Since the 
discovery that the virus can be transmitted 
to mice by intracerebral injection,” the 
antigen has been produced commercially. 
A single negative reaction should not be 
considered conclusive. Positive skin reac- 
tions seldom occur until ten to twenty-one 
days after the development of an adenitis, 
or until the glands have fused with the 
overlying skin.'®"' Having once established 
sufficient reaction to produce a positive 
Frei test, it appears that considerable im- 
mune response is maintained throughout a 
lifetime and that renewed infections are 
unlikely. However, it is quite characteristic 
for lesions to go through periods of quies 
cence and at intervals to flare up into re- 
newed activity. Some may involute after a 
very mild period of inflammatory response. 

Where invasion has occurred in the 
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mouth or pharynx the clinical course ap- 
pears to be even more stubborn, though it 
is likely that some of these cases, too, may 
clear without recognition. Our one case 
developed vesicles in the buccal mem- 
branes, simulating herpetic crops, at inter- 
vals, even as late as two years after the 
reported onset of the infection. 

In cases where cicatricial changes de- 
velop in the rectum or colon there may be 
added the usual signs of stricture: constipa- 
tion, diarrhea, obstipation and finally evi- 
dence of actual obstruction. Very early, a 
barium enema may reveal localized irrita- 
bility or spasm. Later, there may be visual- 
ized a definite annular or band-like con- 
striction. 

The Wassermann or Kolmer test appears 
to be unaffected by this disease per se,°°™ 
though of course double infections are not 
uncommon. It has been noted, however, 
that during the early stages of lympho- 
granuloma venereum, the Kahn test occa- 
sionally reveals a false positive. As the in- 
fection progresses, the Kahn reaction 
usually becomes negative (unless there is a 
double infection), while the Frei test be- 
comes positive." A few of our cases showed 
these serological complexities and prompted 
the opinion by some that we were dealing 
with actual syphilis. 


DIFFERENTIAL CONSIDERATIONS 


It is well to consider syphilis in all of 
these cases but it appears that this entity, 
the lymphogranuloma venereum group, is 
accounting for one more phase of undue 
blame upon the Treponema pallidum. 
Bloom! emphasized this viewpoint, saying: 

“most, if not all of these conditions” (i.e. 
“esthioméne” and “‘syphiliome ano-rectal”’ 
and “so-called benign strictures of the 
rectum’’) “‘are identical and are due to the 
virus of lymphogranuloma inguinale.”” The 
primary lesions of syphilis are likely to 
show more induration than are the small 
ulcerations or punctate vesicles of lympho- 
granuloma venereum. Moreover, the leutic 
primary lesions practically never show 
vesiculation and they usually persist for 
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as long as three to six weeks. Careful dark- 
field studies should reveal the spirochete. 
After development of the lymphadenitis, 
these two conditions might even more 
closely resemble one another. In syphilis, 
however, the enlargement of lymph glands 
is characteristically generalized and the 
glands are non-tender, whereas in lympho- 
granuloma, as mentioned, an adenitis is 
more likely to occur at least predominantly 
on one side and tenderness is the rule. 
Serological tests should complete the dis- 
tinction unless there is a double infection. 

Infections by the bacillus of Ducrey 
might also be simulated. In such, the pri- 
mary ulceration or “chancroid” is usually 
large and its borders and floor very ragged. 
The regional lymphatics are likely to show 
involvement and the nodes may become 
large, matted and tender. They may be- 
come necrotic and show tunnel formations 
and fistulous tracts but multiple channels 
are more .rare in chancroidal infections. 
Moreover, these lesions are usually less 
chronic. Smears taken from the exudate of 
the ulcer or from fistulous tracts should 
show the bacillus of Ducrey. Skin testing 
should further distinguish: the “Ito-Reen- 
stierne” being positive in Ducrey infec- 
tions;?* the Frei test being specific for the 
lymphogranuloma venereum 

Ordinary pyogenic lymphadenitis must 
always be considered. In such, one might 
expect to find superficial lesions of the same 
nature and it is important to examine for 
follicle infections, especially about the geni- 
talia or regional to the anus. If the femoral 
lymph nodes are also enlarged there is the 
likelihood of lesions on the lower extremi- 
ties. Particular search should be made for 
dermatomycosis between the toes or else- 
where on the feet. Another clue, in these 
cases, might be streaks of lymphangitis. 

Deep-seated infections might be respon- 
sible. One should attempt to express exu- 
date from the urethra. An examination is 
not complete without at least digital palpa- 
tion of the rectum and prostate and a 
pelvic study. Gram staining of smears may 
identify the gonococcus. 
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Granuloma inguinale must be mentioned 
especially because of the possibility of con- 
fusing these terms. This condition is essen- 
tially a fungoid lesion concerned with the 
skin. It may involve the inner aspects of 
the thighs, the groins or the pudenda and 
there may be secondary adenitis. Cytologi- 
cally, the characteristic finding is of large 
mononuclear cells containing Donovan 
bodies. These cells are found in exudate 
from the lesions or in sections of the tissue 
obtained for biopsy. 

Especially in the upper cervical regions, 
one must consider tuberculous infection as 
a possible explanation for an adenitis. Evi- 
dence of tuberculosis elsewhere would sup- 
port such a consideration. The degree of 
reaction to a Mantoux test might add to 
the evidence, but when the tubercle bacil- 
lus is seriously to be considered it is usually 
well to dissect a gland for microscopical 
study and to obtain a guinea pig inocula- 
tion of glandular contents. 

Neoplastic possibilities must not be for- 
gotten. These include, in particular, the 
lymphoblastomas such as Hodgkin’s dis- 
ease, lymphosarcoma and the leukemias. 
It is important to look for icteric changes 
and to examine for enlargement of the 
spleen. Roentgenography of the chest 
might be indicated. Carcinomatous metas- 
tases may be responsible. In general, 
adenopathy on the basis of neoplasm is 
usually discrete with no great matting of 
the glands. The individual nodes are likely 
to be hard and non-tender. A biopsy is 
indicated in any cases bearing such suspi- 
cious evidence. 

Numerous other possibilities might be 
mentioned. A comprehensive range of 
thought is always indicated. As rarities, we 
might suggest tularemia, bubonic plague, 
glanders, actinomycosis, coccidiosis or blas- 
tomycosis. These bear consideration es- 
pecially when the case is not “typical.” 


THERAPEUTIC ASPECTS 


The aspect of treatment has been a 
baffling one. Many cases subside with such 
ordinary precautions as rest, ample nour- 


Alfred A. de Lorimier SEPTEMBER, 1939 


ishment and forcing of fluids. Others pass 
through periodic phases of activity and in- 
activity, probably depending upon the pa- 
tient’s physical reserve and reaction, and 
they may never reach the stage of suppura- 
tion. However, a large percentage of these 
cases develop into the most stubborn clini- 
cal problems, particularly when fistulous 
tracts and cicatrices develop. Various 
medicinal agents have been recommended 
such as iodine, potassium iodide, salts of 
iron, copper, arsenic, gold, mercury, anti- 
mony and combinations with potassium 
tartrate, etc. Tamura™*® recommended an 
antiserum prepared from goats; more re- 
cently, favorable results have been claimed 
by repeated i injections of small amounts of 
Frei antigen. 30 In cases where there is fluc- 
tuation in the ly mph glands, the surgeon is 
prone to wide incisions. These usually re- 
sult in chronically draining sinuses. Many 
surgeons advocate a radical excision of the 
glands with débridement of nearby lym- 
phatics. To avoid the development of sinus 
tracts, some maintain that the wound 
should be packed wide open, allowing heal- 
ing from the base. In some instances, 
obliteration of lymphatics has been so ex- 
tensive, because of this procedure, that 
elephantiasis of the penis, scrotum and 
even the inner aspects of the thighs has 
resulted*—a condition practically impos- 
sible to remedy. Moreover, convalescence 
from the more radical operative procedures 
requires prolonged hospitalization and in- 
activity; in many cases, about six weeks; in 
some, as long as three months. 

Such were the reasons for a consideration 
of the application of roentgen therapy. 
This type of treatment has been used be- 
fore.*.> This dissertation on the subject, 
however, seems to be justified in order to 
emphasize certain precautions which must 
be exercised as to dosage and application 
of the roentgen rays and to insist that suc 
cess will be attained provided this form of 
treatment be carefully continued regard 
less of drainage and fistulous tract forma 
tions. Expressions have appeared in the 
literature that “fistulae heal badly with 
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roentgen therapy.’’ On the contrary, we 
have found that with proper interval ap- 
plications of roentgen irradiation there 
have resulted complete involutions of these 
lesions and closure of the fistulous tracts. 


RESUME OF CASES TREATED BY 
ROENTGEN THERAPY 


Roentgen therapy was applied to 61 
cases which clinically appeared to belong 
to this category. Only one of the patients 
was a female. In all but 4, the active proc- 
esses concerned inguinal glands. In one of 
these, the involvement appeared primarily 
to have existed on the tongue and mucous 
membranes of the cheek and ora] pharynx. 
The other 3 extra-genital lesions were 
manifested by constrictions in the lower 
colon or rectum. All cases were carefully 
examined physically as well as by serologi- 
cal tests and intradermal injections. Frei 
reactions were positive in 42.* The Kahn 
reaction was positive in 8, but in 5 of these 
the Wassermann reaction also was positive. 
Since these 5 showed definite Frei reac- 
tions, they were considered to have double 
infections and they were treated for syphilis 
as well as for lymphogranuloma venereum. 
However, because of the syphilis, the 
initial doses of roentgen radiation were 
given even more cautiously than in the 
other cases; interval dosages were de- 
creased to about haif that otherwise given. 
In the other 3 cases where the Kahn and 
Frei tests were positive and the Wasser- 
mann negative, the usual regimen of treat- 
ment was unaltered. Twenty of the 42 Frei 
positive cases admitted they had had some 
type of primary lesion and in most in- 
stances these were described as small ul- 
cerations. It is likely that the incidence of 
the primary lesions was higher than we 


*It will be noted that this discussion concerns particularly 
those cases in which the clinical diagnosis was supported by one 
or more positive Frei reactions. However, from a clinical stand- 
point, the other nineteen cases mentioned also belonged to this 
category. Treatment was instituted early, in these latter cases, 
before the glands had become matted and before they had become 
fixed to the skin-—a stage which some observers believe to be 
necessary before the development of sufficient antibodies to pro- 
luce a positive Frei reaction. Incidentally, these cases which 
were treated early required much less total dosage, in several 
instances as little as 400 r. 
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could record. Many of our cases were re- 
ferred for treatment relatively late after the 
date of exposure and therefore we were 
frequently dependent upon the recollec- 
tions of the patients. Some had residual 
ulcerations on the pudenda, even at the 
time roentgen therapy was started, and in 
such instances the primary lesion was in- 
cluded in the portal of irradiation. One 
patient claimed that he had noted irritation 
at the site of his primary lesion as early as 
five hours after intercourse. Most stated 
that the vesicles or ulcerations had de- 
veloped about the second or third day after 
exposure. A few claimed that no lesions 
appeared until the ninth or tenth day. In 
the case where the mouth and oral pharynx 
were involved the patients’ descriptions in- 
dicated that herpetiform lesions had re- 
curred at irregular intervals for about two 
years. These patients showed quite a varia- 
tion in the extent of the pre-adenitis period. 
One patient claimed to have noted soreness 
and swellings in his groin as early as two 
days after exposure. Most mentioned three 
weeks as the time interval between the 
date of exposure and the development of 
tenderness in a groin. Two of the group 


insisted that they had had no sexual rela- 


tions for at least three months previous to 
the development of the adenitis. 

The doses of roentgen radiation required 
by these cases varied. At first, we applied 
the regimen which we have used in treating 
most of our cases of tuberculous adenitis, 
giving 200 r (as measured in air, without 
the consideration of back-scattering), to 
each area of involvement, and repeating 
at intervals of two weeks. The reaction to 
this dose was too great. There were marked 
increases in the glandular swellings; the 
patients became more toxic, manifesting 
lassitude, sweats and chills, and their tem- 
peratures reached as high as 104° F.; their 
white blood cells increased to as high as 
24,000. Fluctuation in the glands developed 
early and drainage was often necessary. To 
avoid such marked reactions it became our 
practice to start with as little as so r. 
Cases showing little evidence of swelling or 
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inflammation were given 100 r. Even with 
these small doses considerable reactions 
followed the first few treatments and there- 
fore we cautioned the patient to rest for 
the remainder of the day and to avoid all 
unnecessary exercise for the following two 
or three days. The degree of reaction less- 
ened with each succeeding treatment and 
it was possible to increase the interval dos- 
ages progressiv ely. When 50 or 100 r was 
given the interv ral between treatments was 
one week. When the dosage was increased 
to 200 r the interval was increased to two 
weeks. Later, when 300 r was applied the 
interval was increased to three weeks. 

few cases received as much as 400 r at a 
seance, when activity was definitely sub- 
siding, toward the end of the series, but the 
interval between such treatments was 
never extended beyond three weeks. A few 
of the patients had to be hospitalized dur- 
ing the first few weeks of their treatments 
and in some cases of extremely weakened 
physical condition and weight loss of 10 to 
15 pounds, it was necessary to give ultra- 
violet irradiations to the entire body. The 
important aspect is that the roentgen irra- 
diation was continued at intervals of one 
to three weeks until the activity of the 
lesions subsided. In a few instances the 
total dosage was as low as 400 r. Most 
cases required a total of 1,200 to 1,500 r, 
while in a few instances it was necessary 
to continue treatment until a total of as 
much as 2,600 r was given. This of course 
was protracted fractionally over a period 
of about four months. However, such cases 
were not incapacitated for more than the 
first few weeks. Thereafter they were able 
to carry on their usual work. For instance, 
one of our very acute cases was a drayman 
whose assignment compelled him to lift 
hundreds of pounds daily. This man was 
hospitalized for twenty-two days; he did 
light work for the following eight days and 
though the treatments were continued at 
weekly to tri-weekly intervals over a period 
of sixteen weeks he performed his usual 
tasks, losing only the preliminary few 
weeks. Approximately 60 per cent of these 


patients developed fistulous tracts either 
spontaneously or as a result of incisions 
made by the referring physician. In both 
instances, drainage stubbornly continued. 
The presence of the fistulous tracts seemed 
to add to the indications for roentgen 
therapy. They signified residual infection 
of lymphatic tissue. We knew that the 
parenchyma of the lymph glands was par- 
ticularly involved and that such tissue 
would be vulnerable to repeated adminis- 
trations of roentgen rays. Hence, we con- 
tinued with the interval applications. Sev- 
eral cases were referred to us with wide in- 
cisions. To these we gave larger doses, from 
the start: 200 r; after two weeks, 300 r; 
after three weeks, 300 r, etc. The exudate 
intensified the skin irritation. Where the 
effects of the roentgen irradiation alone 
were to be offset, the patients were in- 
structed to put Dodd’s lotion, twice daily, 
on the areas treated. When there was drain- 
age from fistulous tracts or incised wounds, 
we had the areas painted first with a 4 per 
cent mercurochrome solution (put up in 
50 per cent alcohol). In those cases showing 
residual gaping wounds, the paintings with 
the mercurochrome solution and daubings 
with the Dodd’s lotion were continued even 
after the roentgen therapy had been com- 
pleted. The roentgen irradiation was 
stopped after drainage subsided and there 
was no longer evidence of inflammation in 
the lymph nodes. We considered tenderness 
or swelling or matting of the glands as 
indications for continued roentgen therapy 
even though exudation might have ceased. 
However, residual hard, discrete and non- 
tender glands did not signify. need for 
further roentgen irradiation. We believed 
fibrosis to be responsible. A number of 
such cases have been rechecked for a per- 
iod of over two years. None has shown 
recurrence of activity. 

Such was the regimen of treatment as 
far as dosage and fractionation were con- 
cerned. The quality of roentgen rays was 
varied somewhat. In attacking the inguinal 
adenites a kilovoltage of 140 was used. The 
filtration was of the equivalence of 6 mm. 
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of aluminum, the half-value layer being 
obtained with 0.30 mm. copper—a wave 
length equivalence of 0.205 A. The case 
having the lesions on the tongue and those 
showing constrictions of the colon were 
treated with a shorter ray: that produced 
with a kilovoltage of 200 and filtration of 
0.5 mm. copper plus 1.0 mm. aluminum— 
this combination showed a half-value layer 
with 1.12 mm. copper or a wave length 
equivalence of 0.145 A.* 

The portals of irradiation were reduced 
to the minimum. The first two or three 
treatments, directed to the inguinal glands, 
were given through triangular portals, the 
lateral and Jower dimensions measuring 10 
cm., the hypothenuse paralleling Poupart’s 
ligament and lying just above the matted 
glands. As soon as the glands became more 
discrete, these portals were reduced to fit 
the outlines of the individual glands. Lead 
bridges were inserted in various directions 
across the triangular portals already de- 
scribed so as to expose the individual 
glands and yet reduce the irradiated areas 
to the utmost. This matter of using the 
smallest possible portals seemed to be very 
important. It encouraged continuance of 
treatments until involution of the proc- 
esses. Moreover, it more definitely con- 
trolled the depth doses, thereby minimizing 
aggravation of beginning activity in the 
iliac groups. At least, in the few cases where 
larger portals were used there seemed to 
develop more often, deep-seated tender 
masses. The radiation was directed to the 
lymph glands themselves, as well as to 
sinus tracts, for it was thought that the 
fistulous tracts remained open only because 
of continued activity in the nodes. Larger 
portals were used in treating the tongue 
lesions and the constrictions of the colon. 
For these the usual dimensions were 7 X9 
cm. 

All treatments were given with the use 
of a cone whereby the focal skin distance 
Was 37 cm. 

Detailed description of the response 


* All treatments were given with a General Electric oil-im- 
mersed shock-proof therapy unit, their “KX-~3.” 
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shown by each individual case would be 
lengthy. However, brief comments would 
seem to be warranted regarding several. 

Since all but four of the regimens were 
concerned with treatment of involved in- 
guinal glands, first consideration might 
well be given to this group. Unfavorable 
developments occurred in only 2 of the 57 
of these cases. One of these was treated 
early in our experience. We used large 
inguinal portals (10X15 cm.) and had ap- 
plied 200 r at the first seance, even though 
the glands manifested marked inflamma- 
tion in the way of swelling, evidence of 
matting and tenderness. Three days after 
the treatment this patient became very 
toxic; his temperature fluctuated to above 
103° F., with achings and interval sweats. 
The swellings in the groins increased and 
he was rushed to the hospital for surgical 
attention. A wide incision was made with 
considerable drainage of purulent autoly- 
sate. His convalescence was not different 
from others treated surgically; healing was 
complete in eight weeks. 

Another patient (C. G.) had received 
1,300 r to the inguinal portals, treatments 
having been given at intervals over a period 
of two and a half months, and the superfi- 
cial glands had receded. About three weeks 
after the completion of this treatment he 
appeared at the clinic, complaining of pain 
in his right lower quadrant. A large fluctu- 
ant mass could be palpated in his right 
lower quadrant. This was explored surgi- 
cally and found to be a fair sized abscess 
which extended into the region of the iliac 
lymphatics. Convalescence was uneventful 
though drainage persisted for about five 
weeks. Approximately one year later this 
patient complained of colicky distress in 
the Jeft lower quadrant. No masses could be 
palpated. A barium enema revealed an 
annular constriction of the region of the 
upper sigmoid junction (Fig. 1). This re- 
gion was irradiated, applying 200 r (using 
200 kv. with filtration of 0.5 mm. Cu 
plus 1.0 mm. Al), through a portal which 
measured 7 Xg cm. After an interval of 
two weeks, this dose was repeated. The 


Fic. 1. Lymphogranuloma venereum, involving the 
upper portion of the sigmoid colon. This patient 
has been complaining of colicky distress for sev- 
eral months. Roentgenoscopically, considerable 
irritability was noted in the upper sigmoid region. 
Elsewhere, the filling appeared normal. The re- 
gion indicated by the arrows could not be filled 
regardless of positioning and manipulation. When 
pressure was applied by palpation this constric- 
tion appeared even more prominent. Sudden re- 
lease of pressure resulted in relatively wide filling 
above and below the site indicated but the an- 
nular band remained. As mentioned in the text, 
roentgen irradiation was applied, giving 200 r at 
intervals of two weeks. After three such treat- 
ments the patient claimed symptomatic relief. 
Two weeks following a total application of 800 r 
(measured in air), that is, eight weeks following 
the first treatment, a second roentgenoscopic 
study was made. The filling then appeared normal. 


patient claimed relief of his colicky distress 
and he emphasized that his stools were 
again well formed, though they had been 
of narrow bore for more than a month be- 
fore the treatments. A recheck by barium 
enema was made and it was found that the 
region of the sigmoid, which formerly had 
shown irritability plus the constriction, 
could now be well filled. This case has been 
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briefly described because it seemed to be an 
example of progressive invasion by the 
virus, from the superficial inguinal nodes to 
the iliac nodes, and after a period of dor- 
mancy actual extension into the pararectal 
ly mphatics with, perhaps, retrograde ex- 
tension to the lower sigmoid region. Such 
developments have been reported.” It is 
probably exceptional that strictures in the 
colon or rectum can be explained on the 
basis of these avenues of extension of the 
infection. In the case of the male, it is more 
likely that most such cases result from 
sodomy. 

Two other patients having similar lesions 
in the distal colon were treated in this same 
way and they, too, claimed relief. However, 
we have not treated cases of long-standing 
involvement where firm fibrous constric- 
tion bands might be expected and we do 
not believe that roentgen therapy should 
be expected to benefit such cases. 

Another distinctive case deserves men- 
tion. This man (N. Z.), when first seen, had 
a typical distribution of scabetic lesions. 
The pruritus annoyed him severely and as 
a result of his scratchings he had developed 
marked pustulation in many of the lesions 
on his feet with femoral and _ inguinal 
adenopathy. He was treated for scabies and 
the lesions cleared. About a week later, the 
inguinal adenopathy increased markedly 
and by then he had a small ulceration just 
proximal to the glans penis. The lymphat- 
ics of the upper portions of his body were 
not enlarged. Darkfield examinations of 
exudate from the ulcer were reported nega- 
tive. The serological studies, at this time, 
were negative both as to Wassermann and 
Kahn. A week later, the Wassermann was 
again negative but the Kahn was reported 
double plus. After another week, the same 
held true; a negative Wassermann and a 
positive (double plus) Kahn. Three provoc- 
ative tests were then made, after an in 
travenous injection of neosalvarsan. All of 
these showed the same positive Kahn but 
negative Wassermann reactions. The Fre: 
test was strongly positive. Serology was 
rechecked at intervals for the following 
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five months. After the first month, both 
the Kahn and the Wassermann reactions 
were negative according to reports of 
eleven examinations made in addition to 
those already mentioned. In this case, 
both the ulcer and the inguinal glands were 
treated with roentgen irradiation. At first, 
doses of only 50 r were given, at intervals 
of one week. After three such, the dose 
was increased to 100 r per week and later 
to 200 r, with increase in the intervals be- 
tween treatments to two weeks. Fistulous 
tracts developed. After a total of 1,500 r, 
given over a period of about three months, 
the nodes receded so that they could barely 
be palpated and the tracts healed com- 
pletely. The ulceration on the penis had 
disappeared within the first two weeks. 
Mention of this case seems warranted be- 
cause it so closely resembled syphilis. 
Moreover, it serves as an example of posi- 
tive Kahn reactions during the early stages 
of lymphogranuloma venereum. 

As mentioned, we had only one case 
where the involvement concerned the mu- 
cous membranes of the mouth and oral 
pharynx. This patient (R. S.) had been 
studied elsewhere about two years pre- 
viously, because of “sores” on his tongue 
and cheek and marked swellings of the left 
side of his neck. Multiple incisions had 
been made and he said that drainage had 
persisted for more than eight months. Be- 
cause of a repeatedly positive Kahn reac- 
tion, he was referred to a syphilologist. At 
that time, one of the ulcerations on his 
tongue was so large that carcinoma was 
considered and a biopsy was therefore 
taken. It showed a “granulomatous type of 
chronic inflammation consisting of densely 
packed plasma cells, lymphocytes and few 
polymorphonuclears, the latter becoming 
more numerous near the surface squamous 
epithelium’’—“‘intercellular edema of epi- 
thelium and collections of colloid-like ma- 
terial in spaces near the surface” —“‘inflam- 
mation involved the muscle of the tongue 
and is accompanied by fibrotic repair’ — 
“no actinomycosis, blastomycosis or tu- 
bercle bacilli could be demonstrated”— 
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Fic. 2. Lymphogranuloma venereum involving the 
mucous membranes of the tongue, cheek and an- 
terior tonsillar pillar. This photograph was made 
about two years after the onset of trouble. Note 
the deep cicatricial crevasse in the cheek and the 
scarring on the tongue. Also note the punctate 
herpetic-like lesions nearby. There was consider- 
able regional adenopathy and scarrings were con- 
spicuous in the skin beneath the mandible. The 
regimen of treatment is described in the text. The 
lymphatic glands yielded to treatment so that they 
could barely be palpated. The inflammation and 
swellings 6f the tongue and cheek also subsided 
and the vesicles disappeared. The patient claimed 
relief of extreme soreness which he had suffered 
for months. 


“‘spirochetal stains were negative’ —“‘diag- 
nosis: chronic granulomatous inflamma- 
tion, probably syphilitic in origin.”* For the 
following six months this man was given 
various forms of antisyphilitic treatment: 
neosalvarsan, bismuth intramuscularly into 
the buttocks, and finally, water soluble 
bismuth directly into the tissues of the 
tongue and cheek. There was no appreci- 
able response. He was referred for further 
consideration as to neoplasm and advis- 
ability as to radiation therapy. When first 
seen by us he showed residual adenopathy 
in the submaxillary and cervical regions, 
on the left, with matting of the glands and 
enough swelling to obliterate the normal 
recess beneath the mandible. Several long 
scars could be seen. The glands were 
tender. They were not hard. As shown in 
the photograph (Fig. 2), there was much 


* These quotations are taken from a detailed pathological re- 
port obtained from the Board of Health Laboratory, Ancon, 
Canal Zone (Surg. No. 25429). 
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Fic. 3. This photograph is included to show the con- 
dition of the skin after a total dosage as great as 
2,600 r. Note that there has even been regrowth 
of hair. The quality of the roentgen rays was such 
that the half-value layer measured 0.30 mm. Cu, 
or an Angstrém equivalence of 0.205. However, 
even more important is the matter of protraction 
of the dosages and the use of the smallest portals 
possible. Only 100 r was administered for the 
first three treatments, these doses being given at 
intervals of a week. After that time there was less 
matting of the glands and their individual out- 
lines were more distinct; therefore, lead bridges 
were placed between them so that subsequent 
treatments were given through multiple small 
portals. The dosages were then increased to 200 r 
and even to 300 r, these treatments being given at 
intervals of two weeks. 


scarring on the inner aspect of the cheek 
and the left side of the base of the tongue. 
Both of these regions appeared moderately 
inflamed. Minute herpetic-like vesicles 
were scattered throughout. Smears were 
made from these sites, with interest as to 
Vincent’s organisms. They were present 
but in relatively small numbers. We then 
requested a Frei test and received the re- 
port that the reaction was most pro- 
nounced. The papule which formed at the 
site of the skin inoculation, made for this 
test, formed a vesicle and later an actual 
ulceration which measured almost a centi- 
meter in diameter. This man had no in- 
guinal adenopathy and he denied ever hav- 
ing had swellings in the groins. No lesions 
could be found on the pudenda, nor was 
there evidence of scarring. We considered 
the lesions in his mouth to be due to extra- 
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genital localization of the virus or lympho- 
granuloma vereneum and proceeded with 
roentgen therapy on that basis. Because of 
the chronicity of this case we started with 
200 r, using 200 kv., with filtration of 
0.§ mm. copper plus 1.0 mm. aluminum. 
The portal was 7 X9 cm.—large enough to 
include the involved cervical glands. Five 
such treatments were given, the first two 
at weekly intervals, the others at intervals 
of two weeks. Thus, a total dosage of 1,000 
r was delivered, the applications being given 
at intervals over a period of eight weeks. 
The swellings subsided, the injection dis- 
appeared, the vesicles cleared and the pa- 
tient claimed that he was free from soreness 
and pain for the first time in about two 
years. There was suggestion of reactivation 
after another month and the above regimen 
was repeated for a total of another 1,000 r. 
Interval rechecks, since then, have shown 
no further trouble. This case has now been 
followed for more than two years. 

The other cases have likewise been re- 
checked at intervals of one or two months, 
as was practicable. There have been no 
known recurrences of activity among them 
(Fig. 3). 

CONCLUSIONS 

1. Lymphogranuloma venereum should 
be considered in cases of inguinal adenop- 
athy, especially where the involvement is 
predominantly unilateral and where there 
is matting and tenderness of the glands. 
The presence of an ulcer about the geni- 
talia should not designate the case as one 
of syphilis or Ducrey infection, necessarily, 
though the three possibilities must be care- 
fully considered. The development of mul- 
tiple fistulous tracts from lymphatic glands, 
especially, should lead one to consider 
lymphogranuloma venereum. Smears and 
skin tests should be made, as well as re- 
peated serological examinations. 

2. This condition should also be consid- 
ered in cases of stubborn chronic granulom- 
atous lesions in the mouth or oral 


pharynx, especially if such cases manifest 
a marked regional lymphadenitis and a 


— 
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tendency toward persistent fistulous tract 
formations. 

It should be considered in cases of 
annular or band-like constrictions in the 
colon or rectum. The late stages of such 
lesions might be firm fibrous strictures but 
the earlier stages might be noted, roent- 
genoscopically, as localized areas of irri- 
tability and annular filling defect. 

The lesions are essentially concerned 
with the lymphatics. For this reason, in 
particular, they are susceptible to roentgen 
therapy. The initial doses must be small, 
only 50 or 100 r, and the application of the 
irradiation must be at intervals, with pro- 
traction over a period of one to three 
months. With intelligent precautions, the 
patient need not be incapacitated from 
average physical activity. 

5. The development of fistulous tracts 
should establish determination as to con- 
tinuing roentgen therapy. The treatment 
portals, of course, should be of minimal 
dimensions but the glands as well as the 
sinus tracts should be included.* 

We wish to express our sincere appreciation for the 
interest and cooperation given by Colonel H. L. 
Dale, Surgeon, Fort Clayton, Canal Zone and Dr. 
L. B. Bates, Chief of Laboratory Service, Gorgas 
Hospital. Colonel Dale referred most of the cases 
which are included in this report and he was suf- 
ficiently interested to see that any additional care 
be consistent with our regimen of roentgen therapy. 
Thanks are due to Dr. Bates for the various labora- 
tory procedures, but particularly because of his 
accommodations and special interest in carrying out 
not only preliminary but also repeated Frei tests. 
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TREATMENT OF MAMMARY CANCER AND CAL- 
CULATIONS OF DOSAGES DELIVERED BY 
RADIATION THERAPY* 


By GRANT BECKSTRAND, M.D. 


LONG BEACH, CALIFORNIA 


N VIEW of the many cases in which 

cancer of the breast is treated either 
successfully or unsuccessfully by surgery 
or irradiation alone, it seemed desirable, 
not necessarily to advocate a combination 
of these two measures in every case but 
to point out that each individual case 
should be studied individually. The indica- 
tions for the part irradiation is to play 
should be governed by the extent of the 
involvement and depth of the location of 
the disease. Each case in the series reported 
has been studied as an individual problem 
and it is that which we are attempting to 
present rather than any spectacular end- 
result statistics. 

We plan to discuss the treatment of 
cancer of the breast from a clinical view- 
point and to give in brief the technique 
used in combating this disease. Also we 
should like to call attention to the approxi- 
mate amount of radiation delivered to the 
breast, axilla and supraclavicular regions 
when external irradiation is used. 

These cases are divided into five clinical 
groups and we are attempting to follow a 
definite procedure of treatment for each 
group. 

Group I—\ncludes cases in which the 
cancer is clinically confined to the breast 
and is freely movable. 

Group I]—\ncludes cases in which there 
is axillary involvement but the nodes are 
freely movable. 

Group III—Includes cases with fixed 
axillary nodes, with or without supra- 
clavicular nodes, but without evidence of 
distant metastasis. 

Group IV—\ncludes cases with distant 
metastasis. 

Group V—lIncludes miscellaneous cases. 


Group I. The earlier cases, in which the 
disease is clinically limited to the breast, 
are the most difficult to diagnose, and early 
diagnosis is most essential in this group. 
Even in these cases metastasis has already 
occurred, or will occur, in about 25 per 
cent. Unfortunately, this has been the 
smallest group, comprising only about 16 
per cent of our cases. The procedure of 
treatment for this group consists of an 
aspiration biopsy for diagnosis after the 
technique of Martin and Ellis. The aspira- 
tion biopsy gives a positive diagnosis in 
about go per cent of the cases. If the biopsy 
is negative, the patient is hospitalized and 
the lump is excised with a high frequency 
knife, using a general anesthesia. A frozen 
section is made and if the diagnosis is 
positive for cancer, a radical mastectomy 
is performed immediately. These patients 
then receive postoperative irradiation. It 
should be emphasized that it is important 
to be prepared to do a radical mastectomy 
when a lump is excised for diagnosis. We 
feel that some cancer cases are sacrificed 
unnecessarily when a lump is excised or 
incised and the wound is closed and a 
radical mastectomy is performed later. It 
seems inadvisable to incise a tumor without 
removal since this procedure presents no 
advantages over excision and it may tend 
to spread the disease in some cases. In 
performing a radical mastectomy, we ad- 
vise use of the technique outlined by 
Handley, White and others, which consists 
of making a skin incision 23 inches beyond 
the margins of the tumor. This incision is 
carried only into the subcutaneous tissue; 
the skin flaps are undercut another 23 
inches before the incision is carried through 
the remainder of the subcutaneous fat to 


* Read at the Twenty-third Annual Meeting, American Radium Society, San Francisco, Calif., June 13-14, 1938. 
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the deep fasciae and muscles. It is true 
that we have more trouble with the via- 
bility of the skin flaps by this method 
(especially in cases where preoperative ir- 
radiation has been used), but that is of 
secondary importance compared to the 
cancer itself. 

If the tumor has been proved to be 
malignant by aspiration biopsy, preopera- 
tive roentgen therapy is given. We use five 
portals: breast anterior directed 30° lateral, 
breast lateral, supraclavicular, axilla lateral 
and axilla posterior. Two fields are treated 
daily giving 450 roentgens per field, meas- 
ured in air, at So cm. distance. A total of 
goo fr, measured in air, is given through 
each portal during the series. If the patient 
has not reached the menopause a total of 
1,800 r (in air) is delivered through four 
pelvic fields, giving 300 r to each of two of 
these portals each day, in addition to the 
local therapy to the tumor itself. 

Immediately upon completion of this 
irradiation, a radical mastectomy is per- 
formed. As soon as the wounds have 
healed, postoperative irradiation is given 
employing the same portals but giving 300 
r (in air) per field to each of two fields per 
day until a total of 1,500 r (in air) has been 
given through each portal. 

Group II. The cases with axillary nodes 
which are freely movable are treated in 
the same manner as Group I, except that 
the aspiration biopsy is only employed in 
those cases where the diagnosis is doubtful. 
This group includes about 24 per cent of 
the total breast cases in this series. 

Group III. Cases with nodes in the apex 
or with fixed nodes in the axilla, with or 
without supraclavicular nodes, are classed 
as inoperable. If there is no evidence of 
other metastasis these cases are treated 
with divided doses of roentgen radiation 
using the five portals outlined above, and 
in addition, a direct anterior axillary field. 
Two portals are treated daily giving 300 r 
(in air) through each field. A total of 1,800 
r (in air) is used through all portals with 
the exception of the direct axilla, where 
goo r is given. This is the only treatment 
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used for this group except for those cases 
with no supraclavicular nodes which have 
been radiosensitive and have shown marked 
reduction in the size of the primary tumor 
and loosening of the axillary nodes. In 
these cases a radical mastectomy is per- 
formed six weeks after irradiation. 

Group IV. The only cases treated in this 
group are those with localized lesions which 
may be characterized by pain or bone 
destruction. Lungs, liver and widespread 
metastases of bone are not treated, since 
palliation in these cases contributes noth- 
ing, in our experience. 

Group V. Included in this group are 
cases not previously discussed and certain 
exceptions to the above groups. 

A. Elderly patients who have slowly 
growing cancers, who may not need exten- 
sive treatment, or who may not tolerate 
extensive surgery except with great risk, 
are treated according to one of the follow- 
ing plans: (4) simple mastectomy alone, 
(4) asimple mastectomy plus postoperative 
irradiation, (c) by radium needles in and 
about the lesion, along the lateral border 
of the pectoralis major with a tandem 
through the axilla, after the technique of 
Adair. 

B. Inflammatory carcinomata are 
treated intensively by divided doses of 
roentgen rays alone. 

C. Male breast: Our cases of this type 
have been limited. The one case which 
has come to our attention was successfully 
treated by heavy divided doses of roentgen 
rays immediately followed by radium nee- 
dles placed throughout the entire breast 
and supraclavicular region with a tandem 
through the axilla. This patient is free of 
disease after two and a half years. 

We are using a 220 kv. constant po- 
tential machine operating at 15 ma., with 
filters of 0.75 mm. copper, 1.25 mm. copper 
and 2.0 mm. copper plus 1.0 mm. alu- 
minum in each case. The portals chosen 


depend upon the size of the patient and 
the breast. The average patient requires 
a portal of 10 by 15 cm. for the anterior 
and lateral breast fields and the supra- 
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clavicular region, and 10 by to cm. for the 
axillary fields. A target-skin distance of 
50 cm. is used in these cases. The machine 
has an output, using 0.75 mm. copper and 
1 mm. aluminum, of 58 r per minute, 
measured in air; at 50 cm. with 1.25 mm. 
copper and I mm. aluminum the output is 
44 rf per minute, and with 2.0 mm. copper 
and I mm. aluminum 32 r per minute. The 
threshold erythema at 200 kv., with 0.75 
mm. copper and I mm. aluminun,, is es- 
timated as being 525 r, measured in air, 
for a 10 by to cm. field, or 700 r, measured 
with back-scatter. These values are for 
single doses; for divided dosage and pro- 
tracted irradiation allowances are made for 
tissue recovery. 

The average depth of the breasts re- 
ported in this series was taken as 12 cm., 
the depth for the apex of the axilla through 
the lateral and posterior portals was 9 cm. 
each, for the apex of the axilla through the 
supraclavicular region 5 cm., and the 
supraclavicular nodes themselves averaged 
3 cm. below the surface. 

The number of roentgens delivered pre- 
operatively to the tumor was computed as 
follows: 
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The apex of the axilla was treated 
through the two to by to axillary fields; 
the surface dose in this case was 1,190 r, 
and the depth dose at 9 cm. below the 
surface, 46 per cent, which gives $50 r at 
the tumor, from each portal, or a total of 
1,100 r from both. From the supraclavicu- 
lar field the axilla received 75 per cent of 
the surface dose at a depth of 5 cm., which 
gives goo r at the depth. The total dose to 
the axilla was therefore 2,000 r, or some- 
what less than 3 erythema doses. 

The supraclavicular nodes, at 3 cm. 
depth, received 85 per cent of the surface 
dose of 1,200 r, or a tissue dose of 1,020 r, 
or about 1.5 erythema doses. 

It may be seen from these figures that 
approximately 3 skin erythema doses are 
delivered 6 cm. into the breast tissue and 
the apex of the axilla and a little more than 
one erythema dose to the supraclavicular 
region. Even if these amounts were dou- 
bled, a lethal dose would not be delivered 
except for the very radiosensitive tumors 
or in cases where the cancer cells have 
become walled off by dense fibrous tissue, 
as shown in a few instances by Ewing and 
Stewart. Martin and Quimby have esti- 


(Quimby Factors) 


Air Total Field Surface Depth Tumor 

cm. Depth Cu Dose Dose 

Breast anterior, 30° lateral goor 10X15 230 6cm. 0.75 mm 70% 860 r 
Breast lateral goo r 10X15 230 6cm. 0.75 mm. 70% 860 r 
Supraclavicular goo r 10X10 1200 0.75 mm 75% goo r 
Axilla lateral. . . goo r 10X10 1190 g cm. 1.25 mm. 46% sor 


Axilla posterior. . goo r 10 X10 


1190 


g cm. .25 mm. 46% 


I 
Postoperatively: Total of 1,500 r (in air) through each portal; 1,800 -r if not preoperative irradiation. 


Supraclavicular nodes goo r 10 X10 


The number of roentgens delivered pre- 
operatively to the tumor in five days, using 
goo r (in air) through each of five portals, 
was computed as follows: 

For the 10 by 15 cm. breast fields, the 
goo r (in air) corresponds to about 1,230 r 
with back-scatter, on the surface. The 
depth dose at 6 cm. depth in the breast is 
approximately 70 per cent; 70 per cent of 
1,230 r is 860 r delivered to the tumor from 
each breast portal, or a total of 1,720 r 


through both. 


1200 


3 cm. 85% 1020 r 


mated that approximately 7 to Io skin 
erythema doses delivered to all points of 
the ordinary epidermoid carcinoma are 
necessary to control the disease and fully 
that much is required in the average breast 
cancer. The results of these calculations give 
the approximate dosage in roentgens de- 
livered to the deeper and more inaccessible 
areas. The overlying tissues, including 
many areas in the breast, axilla, and supra- 
clavicular regions, receive a considerably 
greater quantity of radiation and a more 
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nearly lethal dose than these more remote 
regions. However, if all points of a cancer- 
ous growth do not receive a lethal dose of 
radiation, even if most parts do receive 
that amount or many times more, the 
breast areas will not be rid of the cancer 
cells. 

For a period of two years before we 
started using the above outlined technique 
we used 1,800 r (in air) through each of 
five portals and 600 r through the direct 
axillary portal, preoperatively, for Groups 
1 and 1, giving 300 r per day through each 
of two portals, and operated upon these 
cases six weeks after completion of the 
irradiation. This involved a delay of ap- 
proximately ten weeks after irradiation was 
begun before surgery was attempted. While 
about 25 per cent of these cases showed 
complete freedom of the breast and axillary 
tissue from cancer cells and our results 
were encouraging, we felt that if we could 
reduce the waiting period from ten weeks 
to one week our results might still be 
improved. One of the chief reasons for this 
procedure was that, although we found no 
evidence of any cancer in the breast or 
axillary tissue in many cases, nevertheless 
we had a few cases which showed distant 
metastasis later. The probability of those 
metastases having taken place before treat- 
ment was begun is very great, but it is also 
possible that some took place soon after 
treatment was begun and we hope for 
better results in those few cases by modify- 
ing the technique to shorten the preopera- 
tive delay. Furthermore, knowing that the 
cancer cells in many cases are destroyed by 
irradiation alone, we feel more encouraged 
in using postoperative irradiation for we 
believe that small nodes which may be left, 
or stray cells which may be viable, are 
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easier to kill than large masses of cancer 
intermixed with fibrous and fatty tissue. 


SUMMARY 


The treatment of five clinical groups of 
breast cancer has been presented. The 
number of roentgens delivered throughout 
the breast, axilla and supraclavicular re- 
gions has been approximately determined 
using paraffin as a phantom. 

The varying tolerance of normal tissues 
and the large volume of tissue to be ir- 
radiated make it difficult to deliver a lethal 
dose of radiation therapy to most breast 
cancers.* 


I am indebted to Mr. Robert E. Pugh, Jr. of 
Pasadena, California, for the physical data supplied 
and for his helpful suggestions in assembling this 
paper. 
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FURTHER OBSERVATIONS ON CARCINOMA 
OF THE BREAST* 


By EUGENE P. PENDERGRASS, M.D., and PHILIP J. HODES, M.D. 


PHILADELPHIA, PENNSYLVANIA 


N A PREVIOUS paper,’ data were pre- 

sented which summarized our findings 
in a series of patients who had died with or 
as the result of cancer of the breast. The 
purpose of the present report is to supply 
additional data pertaining to our five-year 
results in this type of malignancy. 


MATERIAL 


Seven hundred forty-six patients with 
carcinoma of the breast were admitted to 
the Radiologic Clinic during the years 
1902-1936. Of this number, the records of 
387 were considered adequate for inclusion 
in this study. The remaining records, rec- 
ords of patients seen only in consultation 
or lost track of in less than six months, were 
excluded. All patients seen since 1932 were 
also eliminated because of our interest in 
five-year end-results. 


CLASSIFICATION® 


The material has been classified accord- 
ing to Steinthal’s plan,® which separates 
patients into three clinical groups: 

Group I: Those having a tumor, ap- 
parently growing very slowly, and measur- 
ing only a few centimeters in diameter, 
entirely confined to the mammary gland, 
the skin is not yet attached, the axillary 
nodes are few in number and are first 
discerned only at operation. 

Group II: Those with definitely growing 
tumors which, after remaining stationary 
for some time, begin to increase in size, 
the skin becomes adherent and nodes in the 
axilla are definitely demonstrable. 

Group III: Those in whom a large part 
of the mammary gland has become in- 
volved, the tumor has invaded the skin 
and underlying structures, and frequently 
the supraclavicular nodes are also involved. 

Group Unknown: It has been necessary 


to include this classification which accounts 
for those patients in whom the data con- 
cerning the original physical findings were 
either lacking or incomplete. 


DEFINITION OF TERMS® 


Radical resection—a mastectomy includ- 
ing the axilla, with or without removal of 
the pectoral muscles. Only a few patients 
having this type of operation failed to 
have a removal of the pectoral muscles. 
Simple resection—removal of the breast 
only. Preoperative irradiation—irradiation 
given before surgery. Postoperative irradia- 
tion—irradiation given after operation. 
This type of irradiation has been divided 
into, (1) immediate postoperative irradia- 
tion, (2) intermediate postoperative ir- 
radiation, and (3) irradiation for recur- 
rences or metastasis. /mmediate irradiation 

irradiation applied within six weeks 
following operation. Jntermediate irradia- 
tion—irradiation given during the post- 
operative period at any time after seven 
weeks had elapsed, provided recurrences 
or metastases had not developed. Jrradia- 
tion for recurrences or metastasis—ir- 
radiation given to patients who had no 
irradiation prior to the development of re- 
currence or metastasis. Prophylactic ir- 
radiation—irradiation directed over the 
healthy breast and its lymphatics in ad- 
dition to the irradiation over the operative 
field and its lymphatic channels. Jrradia- 
tion alone—irradiation only, without sur- 
gery. 


IRRADIATION TECHNIQUE® 


In general, the technique used during 
different periods since 1902 has been 
relatively uniform, as treatment was given 
under the direction of Dr. Henry K. Pan- 
coast. As one might expect, there has been 


* Read at the Twenty-third Annual Meeting, American Radium Society, San Francisco, Calif., June 13-14, 1938. 
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Fic. 1, Postoperative irradiation technique, 1902-1916. The supraclavicular and infraclavicular lymphatics 
were treated through portals a and B. The multiple beams directed through the anterior chest wall, cross- 
fired into the mediastinum. The axilla was treated through three and sometimes four portals. The pos- 
terior portals were also directed into the mediastinal structures. The fourth axillary portal directed into 
the apex of the axilla could not be included in the diagram. 


certain individualization which is es- 
pecially true in the group treated for recur- 
rences or metastasis. While we encountered 
wide variations in the number of treatment 
cycles, no cases were included that had not 
received at least one complete series of 
treatment. Although the majority of pa- 
tients were treated with roentgen rays 
cross-fired into the breast, the radium 
pack and interstitial radium were freely 
used. 

The methods for giving roentgen therapy 
have changed considerably since 1902. 
Because of this, we have separated the 
various techniques, as used during dif- 
ferent periods. 

1902-1916: 115 kv.; § ma.; 25 cm. tar- 
get-skin distance; filtration, 3 mm. alumi- 
num+i mm. glass (with these settings 
approximately $5 r per minute, measured 
in air, was obtained). Portals 5 by 5 cm. 
Approximately 20 portals were used in 
each patient. In some patients as high as 


forty portals were used. Patients were 
treated daily, receiving approximately 600 
r, measured in air, to each of six to eight 
portals until the entire area had been 
treated once (Fig. 1). This series was re- 
peated, on an average, six times in each 
patient at two to three month intervals. 
In some patients, these treatments were 
supplemented by topical application of a 
radium pack, containing 200 mg. of radium 
filtered through 5 mm. aluminum+ I mm. 
rubber, at 0.5 cm. distance. In these pa- 
tients, the radium pack was allowed to 
stay in place for twenty minutes over four 
to six portals. 

1917-1921: 125 kv.; § ma.; 25 cm. 
target-skin distance; filtration, 1 mm. glass 
+3 mm. aluminum in. wood (with these 
settings, approximately 60 r per minute, 
measured in air, was estimated). Portals, 
5 by 5 cm., Io by 10 cm. Approximatel) 
twenty-two portals were used in each 
patient. Patients were treated daily, re- 
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ceiving approximately 600 r, measured in 
air, to each of several portals until the 
entire area had been treated once. This 
series was repeated, on an average, five 
times during a period of eight months. 
With the exception of 1.5 mm. brass+1 
mm. rubber filtration, the use of the radium 
pack remained unchanged. 

1922-1926: 135 kv.; 5 ma.; 25 cm. 
target-skin distance; filtration, 1 mm. glass 
+3 mm. aluminum -+ in. wood (with these 
settings approximately 75 r per minute, 
measured in air, was obtained). Portals, 
10 by 10 cm., 15 by 15 cm. Approximately 
ten portals were used in each patient. 
Patients were treated daily, receiving ap- 
proximately 600 r, measured in air, to each 
of two portals until the entire area had 
been treated once (Fig. 2). This series 
was repeated, on an average, three times 
during a period of six months. During this 
period, a 200 kv. apparatus was obtained 
and was used, as a rule, for treating 
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metastasis. In some patients, these treat- 
ments were supplemented by topical ap- 
plication of a radium pack, according to 
the technique described under the 1917- 
1921 period. 

1927-1931: The technique employed 
during this period was practically the same 
as that used during the five years preced- 
ing. There was, however, during this period 
a tendency to increase the number of 
series given, the average number being 
four series over a period. of about nine 
months. In addition, radium was filtered 
through 3 mm. lead+3 mm. rubber. Here 
again, multiple small portals were used, 
each area receiving approximately 1 s.E.D. 
During this period, interstitial radium was 
used considerably in the form of the emana- 
tion and the element. 

1932-1930: 135 kv.3; § ma.; 30-40 cm. 
target-skin distance; filtration, 5 mm. 
aluminum or 0.25 mm. copper+I mm. 
aluminum .(with these settings, approxi- 


Fig. 2 . Postoperative irradiation, technique, 1922-1931. 


The anterior portals on both sides of the chest, in- 


cluding portals a and B, permit cross-firing into the anterior mediastinum. Portals c and p included the 
supra- and infraclavicular lymphatics. The axilla was treated through four portals, Fr, G, H, and 1. Portal 1 
directed into the apex of the axilla is not included in the diagram. The posterior portals were so arranged 


as to allow cross-firing into the mediastinal structures, 


¥ 
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Fic. 3. Postoperative irradiation technique, 1932-1936. The anterior portals were so arranged as to allow 
cross-firing into the mediastinal structures. The axilla was irradiated through four portals. The fourth 
axillary portal directed into the axilla is not demonstrated in the diagram. The posterior portals also 


allowed the beams to converge in the mediastinum. 


mately 40-50 r per minute, measured in 
air, was obtained). Portals, 15 by 15 cm., 
20 by 20 cm. Approximately ten portals 
were used in each patient. Patients were 
treated daily, receiving approximately 300 
r, measured in air, to each of two to four 
portals. This dose was repeated until each 
area received approximately 600 r, which 
constituted one series (Fig. 3). These 
series were repeated every two to three 
months until two to three such series had 
been delivered. The methods for the use 


of radium compare with those outlined in 
the 1927-1931 period. High voltage radia- 
tion was primarily used for metastasis. 
The preoperative technique employed 
during each period was very much like 
the postoperative technique (Fig. 4). In- 
stead of irradiating the healthy side, nu- 
merous additional portals were used for 
cross-firing into the breast. During the 
past few years, all preoperative treatment 
has been given with 200 kv.; 15 ma.; 0.5 
mm. copper+2 mm. aluminum, at 18 


TaBLe I 


CARCINOMA OF THE BREAST 


Incidence of 5-Year Cures in Successive 5-Year Periods 


Ratio of Number in 
Group I Cases to Number 


Total Number 


Number of Percentage of 


in Other Groups of Cases 5-Year Cures 5-Year Cures 
1902-1916 ? 24 38 
1917-1921 1:30 89 22 25 
1922-1926 1:16 131 35 26 
1:6.2 143 35 24 


1927-1931 


¥ 

a 
Cis 
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s0 cm. target-skin distance. The fractional 
method has been used, each portal being 
treated up to skin tolerance (Fig. 5). This, 
as a rule, is reached at 2,000~2,400 r, 
measured in air. This produces a very 
marked reaction, which readily subsides, 
and is followed by surgery in about six 
to eight weeks. 


DATA 


The clinical end-results in cancer are ex- 
pressed in terms of the percentage of pa- 
tients known to be alive and free from 
cancer at the end of five years (a) from the 
date of operation or (4) in the patients not 
operated upon first, from date of the in- 
stitution of radiation therapy. In our 
previous report,’ we considered another 


Fic, 4. Preoperative irradiation technique prior to 
1934. The supraclavicular and infraclavicular 
lymphatics were treated through portals a and B. 
The large anterior thoracic portals allowed cross- 
firing into the mediastinum. Multiple small 
portals, c, were arranged to permit thorough cross- 
firing into the breast, all portals being directed at 
the tumor site. Portal p was arranged to take care 
of the lymphatics and the tail of the mammary 
gland. The axilla was treated through three and 
sometimes four portals. No posterior portals were 
treated. 
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Fic. 5. Preoperative irradiation technique employed 
at the present time. Portal a includes the lym- 
phatics in the supraclavicular and infraclavicular 
fossae. The axilla is treated through portals B, c 
and p which converge in the axillary apex. The 
breast is treated through three portals which are 
arranged to converge at the site of the lesion. This 
can readily be done by means of a special holder 
which permits placing the breast in the desired 
position against the portal through which the 
roentgen rays are emitted. As a rule, the skin 
target distance for these portals is 18 cm. 


group which attempted to evaluate the 
results from the history of onset of the dis- 
ease. It has seemed, in our experience, that 
the date of onset of the disease was un- 
reliable, and for that reason no effort has 
been made in this presentation to include 
such data in the statistical analyses. Our 
end-results have been tabulated chrono- 
logically in Table 1. 

Dr. Louis I. Dublin,* of the Metro- 
politan Life Insurance Company, sub- 
jected these data to statistical analyses. 
While the results obtained in the period 
1902-1916 appear better than the results 

* We wish to express our appreciation to Dr. Louis I. Dublin, 


Third Vice-President and Statistician, Metropolitan Life In- 
surance Company, for his help in analyzing the above data. 
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obtained in the subsequent chronological 
intervals, Dr. Dublin considered the sample 
too small to be convincing. He was of the 
opinion that 25 per cent properly repre- 
sented the five-year cures for each span in- 
cluded in the entire period from 1902-1931. 

Chart 1 presents the data included in 
Table 1 in graphic form. This chart also 
includes data taken from our previous 
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will be noted that the end-results have not 
improved in spite of the greater percentage 
of Group I patients treated in the later five- 
year periods. 

From these data, it would seem that our 
end-results have been influenced very little 
by modern methods for early diagnosis 
and treatment. 

Five-year survivals in the various clinical 


Average Duretion 
of Life in 
Months. 
Percent 5 Yr. 
Cures. 


Percent GROUP 1 
Ceses. 


1902-1916 1917-1921 1922-1926 


1927-1931 1952-1936 


Cuart 1. The abscissa indicates the various chronological periods. The ordinate indicates percentage except 
in the case of the thin line labeled “Average duration of life in months” in which instance the ordinate 


should be read directly in terms of months. 


study® pertaining to the average duration 
of life in the group dying with breast 
cancer. The data suggest that our results 
in the treatment of carcinoma of the breast 
were better prior to 1920 than they have 
been since 1920. Graham,! reporting the 
Cleveland Clinic data in 1936, obtained 
similar impressions. In his series, the best 
end-results for irradiated and _non-ir- 
radiated patients were recorded in the 
1911-1915 period. Chart 1 presents graphi- 
cally the percentage of Group 1 patients 
included in each chronological series. It 


groups are tabulated in Table u. With 
26 per cent as an average, the end-results 
vary from 50 per cent in Group 1 to 16 
per cent in Group ur. Dr. Dublin believes 
that the differences between Groups 1 and 
II are not significant. The differences be- 
tween these groups and Group 111, however, 
are highly significant. 

Our results in the treatment of Group | 
breast cancer are not as encouraging as the 
results recently summarized by Hutchison.’ 
The average five-year survival in Hutchi- 
son’s “early group” treated by surgery 
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plus irradiation was 75 per cent, the out- 
side limits being 100 per cent and 45 per 
cent. One hesitates to attribute such 
divergence in end-results to differences in 
technique. A more plausible explanation 
may be the manner in which various 
authors select patients for inclusion in the 
“early group.” 


II 
CARCINOMA OF THE BREAST 


s-Year Cures Grouped According to 
Steinthal’s Classification 
Total Number Percentage 
Number of 5-Year of 5-Year 


of Cases Cures Cures 
Group I 34 17 50 
Group II 35 13 37 
Group III 182 28 16 
Group unknown 136 43 31 
Total 387 101 


26 (average) 


Over So per cent of the patients included 
in our series were operated upon by 
surgeons connected with the University 
Hospital, the remainder being operated 
upon by surgeons elsewhere. The end- 
results in both groups approximated each 
other closely. 

Forty-three of the Io1 patients living 
and well five years had to be included in 
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Taste III 
CARCINOMA OF THE BREAST 


5-Year Cures 


Total Number Percentage 
Number of 5-Year of 5-Year 
of Cases Cures Cures 


Radical resection 
plus postopera- 
tive irradiation 179 47 26 
Simple resection 
plus postopera- 


tive irradiation 46 16 35 
Type of operation 
unknown plus 
postoperative ir- 
radiation 87 26 30 
Pre- and _post- 
operative irradia- 
tion 27 x 30 
Irradiation alone 48 4 8 
Total 387 101 26 


the “unknown group.” The 31 per cent 
five-year survival for this group suggests 
that it includes some Group 1 patients 
whose clinical status was not recorded at 
the time of operation. 

The end-results for this series are tabu- 
lated with respect to the type of treatment 
employed in Table m1. As far as can be 
determined from Table 1, there is no 
evidence of superiority for any one method 


TABLE IV 


CARCINOMA OF THE BREAST 


s-Year Cures Grouped According to Steinthal’s Classification 


Group i 
Group I Group II Group III 
I I P Unknown 
Radical resection plus postoperative ir- Total 17 26 gl 45 
radiation $-yr. cures 7 41% 9 35% 13 14% 18 40% 
Simple resection plus postoperative irradia- Total 13 3 1S 15 
tion $-yr. cures 6 1 335% 4 
Type of operation unknown plus post- Total I I 12 73 
operative irradiation 5-yr. cures I I 5 19 
Pre- and postoperative irradiation Total 3 3 19 2 

$-yr. cures 3 I 4 29 
Irradiation alone Total 2 45 I 

cures I 2 5% 
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TABLe V 


CARCINOMA OF THE BREAST 


Metastases 
= = See oso & 
Simple excision plus postoperative ir- 
radiation 29.43. 4.5 10 1 7 
Radical resection plus postoperative ir- 
radiation 39 26 1.6 2 10.5 1.5 13 29 
Preoperative and postoperative irradia- 
Irradiation only 3 (8.6 6 7 61.5 
for treating breast cancer over any of the _ years is lower in the radical resection group 


other methods. Since the data in Table 
111 made no allowance for the possible 
effects of selection of cases upon results of 
different therapeutic methods, Dr. Dublin 
suggested splitting each division into sub- 


VI 


CARCINOMA OF THE BREAST 


s-Year Cures Grouped According to 
Pathological Types 


Total Number Percentage 
Number of s-Year_ of 5-Year 
of Cases Cures Cures 
Scirrhous carci- 
noma 52 9 13 
Adenocarcinoma 42 15 26 
Medullary carci- 
noma 16 7 44 
Carcinoma sim 
plex 5 


classes according to the Steinthal classifica- 
tion. These data are tabulated in Table rv. 

We have had the clinical impression for 
years that patients having a simple resec- 
tion for cancer of the breast fare as well as 
patients having the radical operation. The 
data in Table tv substantiate this impres- 
sion. It is also interesting to note that the 
percentage of Group 111 patients living five 


than in the other operative groups. 

The data in Table v were accumulated in 
an effort to determine variations in the 
incidence and sites of metastases that 
might be attributed to different thera- 
peutic techniques. There is little difference 
in their incidence and distribution in the 
various therapeutic groups. 


Taste VII 
PATIENTS DEAD WITH CARCINOMA 


Simple Resection and Postoperative Irradiation 


Average 
Duration 
of Life in 


Total 
; Months Average 
Number 
Institution Age 
of Cases 
of Treat- 
ment to 
Death 
Immediate post- 
operative irradiation 9 s6* $4 
32 $3 
Intermediate post- 
operative irradiation 3 48 56 
Irradiation for recur- 
rences and metas- 
tases I 47t $3 
52 


* Includes 2 patients, 1 living 138 months, and the ot 
living 147 months. 


t Includes 1 patient living 147 months. 


_ 


The end-results in the various patho- 
logical types of malignancy are tabulated 
in Table v1. The records of many patients 
could not be included in the histological 
tabulation as in many instances the histo- 
logical picture was described as “‘carcinoma 
of the breast”’ rather than in specific patho- 
logical terms such as “scirrhous carci- 
noma,” and so forth. The data are of 
questionable significance. The samples are 


Tasce VIII 


PATIENTS DEAD WITH CARCINOMA 


Radical Resection and Postoperative Irradiation 


Average 
Duration 
of Life in 
Months 
Institution 
of Treat- 
ment to 
Death 


Total 
Number 
of Cases 


Average 
Age 


Immediate post- 

operative irradiation 

(Up to 6 weeks after 

operation) 36 30 48 
Intermediate post- 

operative irradiation 

(7 weeks to recur- 


rence seen) 25 38" 50 
33 50 

Irradiation for recur- 

rences and metas- 

tases 40 32 51 


* Includes 1 patient living 144 months. 


too small to offset the greater number of 
five-year cures in scirrhous carcinoma re- 
ported by others. 


DISCUSSION 


We have been handicapped in this study 
by the small samples available for statisti- 
cal analysis. The total number of records 
available was 387. The significance of the 
total number has been minimized by the 
processes of grouping and sub-grouping 
necessary in such analyses. 

In our previous report,’® data were pre- 
sented indicating that the duration of life 
in patients dying with breast cancer was 
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Taste IX 
CARCINOMA OF THE BREAST 
Influence of Prophylactic Irradiation 
upon s5-Year Cures 
Total Number Percentage 
Number of 5-Year of 5-Year 
of Cases Cures Cures 
No _ prophylactic 
irradiation 204 45 22 
Prophylactic ir- 
radiation given 183 56 30 


apparently not influenced by immediate or 
delayed postoperative irradiation (Tables 
vil and vit). The data are not conclusive 
but nevertheless we were impressed by the 
absence of any general trend in favor of im- 
mediate postoperative irradiation. The 
lack of improvement in our end-results 
since 1902 (Chart 1) tends to support this 
impression. 

Several years ago, evidence was pre- 
sented by Scott and Russ‘ which indicated 
that irradiation rendered tissues more re- 
sistant to metastatic invasion. Influenced 
by these investigations, we adopted a plan 
for prophylactic irradiation several years 
ago which was followed out in 183 patients. 

The results obtained with prophylactic 
postoperative irradiation are tabulated in 
Tables rx and x where they are compared 
with the group not receiving prophylactic 
irradiation. The data in Table 1x suggest 
that the end-results following prophylactic 


TABLE X 
CARCINOMA OF THE BREAST 


Influence of Prophylactic Irradiation upon 
Metastases or Recurrences 


Number of 


Total Patients De- , 
; Patients 
Number veloping Me- 
; Per cent 
of Cases tastases or 
Recurrences 
No_ prophylactic 
irradiation 204 88 43 
Prophylactic irra- 
diation given 183 88 48 
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irradiation are slightly superior. The sam- 
ples are not large, however, and therefore 
are not of considerable moment. 

The data in Table x are no more signifi- 
cant than the data in Table 1x. They sug- 
gest that there is little difference in the 
incidence of metastases or recurrences 
following prophylactic irradiation when 
compared to the group who received no 
prophylactic irradiation. Here again, the 
samples are not large enough to be of con- 
siderable significance. 

Before subscribing to the method of em- 
ploying irradiation as a routine postopera- 
tive procedure, it should be demonstrated 
that the combined results of operation plus 
irradiation are superior to results attribut- 
able to surgery alone. We are not convinced 
that this has been demonstrated. 

With the institution of preoperative ir- 
radiation, we were persuaded that at last 
a proper approach was being made to the 
breast cancer problem. Our experiences 
with the procedure, however, make us 
hesitate to recommend it in all patients. 

Considerable criticism was produced by 
our previous paper*® because we had only 
concerned ourselves with the patients who 
had died with carcinoma of the breast. It 
has been interesting to learn how closely 
the data included in the previous report* 
correspond to those presented in this com- 
munication. 

In conclusion, one should attempt to 
crystallize ideas for handling carcinoma of 
the breast in the future. We have been 
unable to develop a thesis for any one 
treatment or combination of treatments 
over another. There are two exceptions, 
however. These exceptions are (1) a general 
agreement among surgeons, radiologists 
and oncologists that surgery is the method 
of choice in those instances in which the 
carcinoma is confined to the breast and 
(2) irradiation should be employed in those 
patients with inoperable recurrences and 
metastatic lesions. 

It will require further study and con- 
sideration before one will be able to state 
with assurance just what procedures should 


be employed in those instances where the 
carcinoma is not confined to the breast. 
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DISCUSSION ON PAPERS OF DRS. BECK- 
STRAND AND PENDERGRASS AND 
HODES 


Dr. Henry Scumitz, Chicago. About four 
or five years ago the pathologist at our hospital 
collected all the cases of carcinoma of the breast 
from all surgical services, including our own. 
There were 150 cases and of these 75 were 
treated in general surgery and 75 with radical 
mammectomy and irradiation in our depart- 
ment. At the end of the five years the results 
obtained from surgery alone were 18 per cent. 
In our group, treated with radical mammec- 
tomy and irradiation, the five-year end-results 
were 37 per cent. In other words, the five-year 
curability percentage was twice as high as with- 
out irradiation. Occasionally a patient would 
come for treatment who was a poor surgical 
risk or was inoperable. Several of these patients 
were treated only with irradiation, followed for 
five or more years, and the conclusion was 
reached that we were having the same exper'- 
ence in breast carcinoma that we had in carci- 
noma of the cervix. 

About five years ago we started treating 
breast cancer with irradiation alone except 
that the tumor was removed for diagnosis pre- 
ceding treatment. We did not do a radical 
mastectomy on a single case. We were satisfied 
with the results obtained by irradiation, which 
were $1.4 per cent at the end of four years. The 
radiation doses were very much larger than 
those reported here this morning. If the tumor 
is on the outer half of the breast we use tan- 
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gential beams and avoid the lungs. We do not 
treat the subclavicular area unless there are 
palpable lymph nodes. If the tumor is in the 
inner half of the breast we use anterior and pos- 
terior beams, because our experience has been 
that metastases occur usually to the medias- 
tinal glands. Fibrosis of lungs afterwards is 
the general rule, but we are positive now that 
resorption begins to occur in the fibrosis within 
a few years. It gradually seems to undergo 
resolution, so that we do not have to worry 
about it. 

I make these statements provisionally. I do 
not want you to feel that we may not have 
to change our treatment at some time. I do not 
know why our results are different from those 
reported. 

Dr. Freperick W. O’Brien, Boston. Dr. 
Beckstrand is to be particularly congratulated, 
and I wish more groups would try to formulate 
some concerted attack on this problem which is 
definitely controversial at present. I have al- 
ways felt that if postoperative irradiation were 
of any value, preoperative irradiation should 
be of greater value. My experience almost par- 
allels that related in the paper of Drs. Pender- 
grass and Hodes. For the Fifth International 
Congress of Radiology in Chicago I prepared a 
paper on recurrences, because I believed I saw 
more local recurrences, despite high voltage, 
than in other days. On reviewing some 255 
cases of cancer of the breast, I found that the 
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recurrences bore a definite relation to the kind 
of operative interference. I would hesitate to 
recommend simple mastectomy or some of 
the other procedures less radical than the 
Halsted operation. Our material is like that of 
any large city hospital where one cannot pick 
one’s cases. In those cases which had radical 
operation in the presence of axillary glands, 
recurrences were prompt, and where simple 
mastectomy was performed, even more prompt. 

Dr. Beckstrand spoke of some cases that are 
made operable following irradiation. I am 
rather of the opinion that a case once surgically 
inoperable is not made operable by irradiation. 

Dr. BEckKsTRAND (closing). In those patients 
with cancer of the breast for whom I advise 
sterilization, I explain that there has been con- 
siderable discussion during the past few years 
regarding this point: that cancer of the breast 
in the young woman is extremely serious and 
that the highest cure rate which anyone ob- 
tains today is discouraging; also that the cure 
rate is lower than in older women with breast 
cancer. Taylor felt that any ovarian secretion 
was stimulating to the normal breast and the 
breast with chronic cystic mastitis. I further 
explain that ovarian secretions may be stimu- 
lating to breast cancer or to its metastasis. If 
we can increase the cure rate in these young 
women by sterilization, or prolong the life of 
those who have distant metastases, we have 
gained that much. 
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DENTAL LESIONS OBSERVED AFTER ROENTGEN 
THERAPY IN CANCER OF THE BUCCAL CAVITY, 
PHARYNX AND LARYNX* 


By J. A. pet. REGATO, M.D. 


Warwick Memorial Clinic and Garfield Memorial Hospital 
WASHINGTON, D.C. 


— E use of current methods of roentgen 
therapy with 200 kilovolts in the treat- 
ment of cancer of the buccal cavity, phar- 
ynx and larynx gives rise to dental lesions 
ending in the destruction of the teeth and 
infection of the alveolar cavities and, at 
times, leading to a necrosis of the maxilla 
or mandible which sometimes endangers 
the life of the patient even though the neo- 
plasm has disappeared. It is of interest to 
seek the radiophysiologic mechanism pro- 
ducing these lesions, the consequences of 
which may sometimes be extremely serious. 
We present several observations which 
may aid in solving this problem. 

A large number of patients treated by 
roentgen therapy at the Fondation Curie 
for malignant tumors of the buccal cavity, 
nasopharynx, hypopharynx and larynx 
have presented lesions of the teeth and al- 
veolar cavities after treatment. Patients 
whose teeth have remained in perfect con- 
dition over a long period of time are excep- 
tional. 

During the first treatments in the course 
of roentgen therapy the patients often note 
a hypersensitivity of the teeth to heat and 
cold, as well as to sweet foods. They also 
describe a feeling of elongation of the teeth 
as well as a diminution in the quantity of 
saliva excreted. These phenomena are 
sometimes exceptionally marked, and gen- 
erally they are less severe after the comple- 
tion of treatment. About six to eight months 
after treatment, these patients note a reap- 
pearance of this hypersensitivity of the 
teeth. One can then note more or less dis- 
crete dental lesions which we shall describe 
later. These changes generally appear 


slowly, over the course of four to eight 
years and are often remarkably painless. 

In a smaller number of cases we have ob- 
served that about six months after treat- 
ment the hypersensitivity of the teeth is 
suddenly replaced by intense pain which is 
progressive, becomes radicular and is ac- 
companied by multiple lesions of the teeth, 
the onset of which is rapid and ends in a 
complete destruction of all teeth within 
twelve to eighteen months after treatment. 
These cases are exceptional and constitute 
an acute form of dental lesions provoked by 
roentgen therapy. 

The lesion most frequently seen is a de- 
cay of the neck of the teeth. Usually this be- 
gins on the labial surface of the incisors and 
canines but is also seen on the molars. This 
decay is not that of the ordinary punctiform 
cavitary caries. It is not very deep in the 
beginning and extends superficially around 
the neck of the tooth (Fig. 1). This pro- 
gresses towards a complete amputation of 
the tooth which is thus cut while the crown 
in general is not modified. (Fig. 2). These 
lesions are seen to be the same in all the 
teeth (Fig. 3), or there is a sectioning of one 
tooth after the other (Fig. 4). In the region 
of the molars the complete amputation of 
the tooth is less frequent and in general the 
caries extends over the whole surface of the 
molar which loses its brilliance and becomes 
gray and then black (Fig. 5). It later be- 
comes friable and ends by breaking down 
through mastication. These same phenom- 
ena are at times observed, but less fre- 
quently, in the incisors and canines. 

At times with or without a discrete deca) 
of the neck of the teeth one observes an 


* From the Institut du Radium de l'Universite de Paris (Prof. Regaud-Dr. Lacassagne) Service de Roentgentherapie (Dr. Henri 


Coutard). 


t From the Radiological Clinic of Drs. Groover, Christie and Merritt. 
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Fic. 1. Patient treated in 1928 for a lymphosarcoma 


early wearing away of the incisal or occlusal 
surfaces of the teeth analogous to that 
which one sometimes sees in elder individu- 
als, but in this case more rapid and earlier. 


of the tonsil by two lateral portals of 125 sq. cm. 
The molar teeth only were irradiated directly with 
the lesion. A slow development of an indolent 
caries of the neck of all the teeth began about six 
months after treatment. Photograph in 1935. At 
this time all of the molar teeth have disappeared. 


‘IG. 2. Patient treated in 1930 for an epithelioma of 


the vocal cord by two lateral fields of 70 sq. cm. 
There was a slow development of indolent caries 
of the neck of the teeth of both maxillae, ending in 
an amputation of the teeth, while the crowns 
seemed to have remained absolutely normal. Pho- 
tograph in 1936. 


Fic. 3. Patient treated in 1929 for an epithelioma of 


the vallecula by two lateral portals of 55 sq. cm. 
A part of the inferior maxilla only was irradiated 
directly. Slow development of indolent caries of 
the neck of the teeth of both maxillae. Photo- 
graphed in 1937. 


The teeth appear as though they were fine- 
ly sanded or filed at the incisal and occlusal 


Fic. 4. Lymphosarcoma of the nasopharynx treated 


in 1931 through two lateral portals of 100 sq. cm. 
Patient showed a high sensitivity of the mucosae 
during treatment. Six months after treatment, 
caries of the neck of the teeth of both maxillae 
appeared. Photograph in 1936. At this time the 
greater part of the molars had disappeared. The 
canines and several incisors have since been spon- 
taneously amputated, 
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Fic. 5. Patient treated in 1932 for epithelioma of 
the laryngeal surface of the epiglottis through two 
lateral fields of 75 sq. cm. All of the teeth in poor 
condition were extracted before treatment. The 
surface of the teeth gradually became gray and 
then black, beginning at the neck and extending 
to the entire surface of the teeth. Photograph in 
1936. 


Fic. 6. Patient irradiated in 1932 for an epithelioma 
of maxillary sinus. Development of indolent 
lesions of the incisal and occlusal borders of the 
teeth of the superior and inferior maxillae. Pro- 
gressive shortening, loosening and spontaneous 
elimination of several teeth of the superior maxilla. 
Photograph in 1934. 


Fic. 7. Patient treated in 1933 for an epithelioma of 
the glossopharyngeal sulcus and base of tongue. 
Two lateral portals of 100 sq. cm. The incisal and 
occlusal borders of the teeth are worn. On section 
concentric layers can be seen around the dental 
pulp. Photograph in 1937. 


surfaces (Fig. 6). The different concentric 
layers around the pulp appear in oblique 
section in an inclined plane (Fig. 7). The 
teeth assume a form fitting those of the op- 


Fic. 8. Patient treated in 1933 for an epithelioma of 
the alveolar border of the superior maxilla. Slow 
development of a wearing away of the teeth of the 
superior and inferior maxillae. The teeth appear 
as though they had been filed. Photograph in 1937. 
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posite teeth and little by little they are re- 
duced in height (Figs. 9 and 10). 

Gingivitis often accompanies caries of 
the neck from the very beginning. The gums 
bleed easily, suppurate and at times uncov- 
er a part of the dental root and the alveolar 
ridge. After destruction of the entire free 
border of the tooth, the loose infected root 
remains in the alveolar cavity and is slowly 
eliminated (Fig. 11). This delays the appli- 
cation of a dental plate for a long time and 
considerably impedes the nourishment of 
the patient. There remains an alveolar in- 
fection which is the origin of accidents 
which may lead to necrosis of the maxilla 
or mandible. 


Fic. 9. Patient treated in 1932 for an epithelioma of 
the subglottis by two lateral portals of go sq. cm. 
Slow development of absolutely painless lesions of 
the incisal and occlusal borders of the teeth of the 
inferior and superior maxillae which began about 
six months after treatment. Small caries of the 
necks of the incisors. Photograph in 1934. 


RADIOPHYSIOLOGIC MECHANISM 

One is easily led to interpret these lesions 
as the result of a direct action of the roent- 
gen rays on the teeth. A very interesting 
experimental research in rats and dogs has 
led Leist*-8 to conclude that the rays pro- 
duce severe lesions of the odontoblasts of 
the dentine by their direct action on the 
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Kic. 10. Same patient as in Figure 9. Photograph in 


1936, four years after treatment. 
tissues of the teeth. In his study of irradi- 
ated teeth, Leist noted the destruction of 
the odontoblasts, a reticular atrophy of the 
pulp and acystic degeneration of the roots 
without any lesions of the enamel or ce- 
ment. Liidin and Miiller® have published 


Fic. 11. Patient treated in 1931 for an epithelioma 
of the glossopalatine sulcus through two lateral 
portals of 100 sq. cm. Had an excellent denture 
before treatment. Intense reaction of the mucosae. 
Rapid development of multiple painful lesions of 
the teeth. Sixteen months after treatment all of 
the teeth were amputated at the gums. Slow elimi- 
nation of the infected roots. Photograph in 1934. 
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a very interesting case of dental lesions in a 
patient irradiated for a tumor of the supe- 
rior maxilla. These authors conclude from 
their histologic study of teeth, finding the 
same lesions as noted by Leist, that the 
protection of the teeth during treatment 
is necessary. 


Fic. 12. Patient treated in 1928 for a tumor of the 
palatotonsillar region. Treatment was quite in- 
tense, given in nine days through one portal on 
the right side. A slow development of very painful 
lesions of the right side in both maxillae. Intense 
sclerosis of the tissues of the region treated. 
Trismus. Photograph in 1935. 


Our own observations have shown us 
that these lesions often occur without any 
direct irradiation of the teeth. In general, pa- 
tients irradiated for cancer of the tonsil and 
hypopharynx receive a more or less heavy 
irradiation of the angle of the inferior max- 
illa and of the molar teeth, but these pa- 
tients utlimately present lesions of the 
incisors and canines which were outside the 
field of irradiation (Figs. 1-3 and 7). These 
observations could be explained by an ac- 
tion of the rays on the regional vascular 
system or the structure of the bone. Tri- 
bondeau and Récamier™ and Leist® had al- 
ready noted that examination of the irra- 
diated maxillae shows a fibrosis of the bone 
with a loosening of Sharpey’s fibers and a 
diminution in the number of vessels. 
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These lesions, however, are also ob- 
served in patients who have received no irra- 
diation whatsoever to the maxillae. This is the 
case of a patient treated for a tumor of the 
subglottic region by two lateral fields of 
go sq. cm. and who ultimately developed 
dental lesions of the inferior and superior 
maxillae (Figs. 9 and 10), although the 
maxillae were incontestably outside the 
field of irradiation. 

One is thus led to think that these lesions 
are produced by an indirect mechanism to- 
tally independent of any possible direct ac- 
tion of the rays on the teeth or vascular 
supply of the bone of the region. / 

Irradiation of the salivary glands and 
modifications in the secretion of saliva 
which result therefrom should be consid- 
ered as one of the factors in the production 
of dental lesions. This would be an indirect 
action of the rays on the teeth. In effect, 
the salivary glands, notably the submaxil- 
lary glands, have always been more or less 
irradiated in all of these patients and there 
has always been a variable diminution in 
the quantity of saliva secreted. Although 
at times dental lesions are noted in patients 
who have a deficient salivary secretion, 
they are also seen in patients who have no 
diminution in the quantity of saliva. A 
qualitative rather than a quantitative al- 
teration in the secretion of saliva could re- 
sult from irradiation.* 

In patients who have received a high uni- 
lateral dose, we have observed unilateral 
dental lesions (Fig. 12). These facts speak 
more in favor of a direct action but they are 
exceptional. 

The greater number of patients with 
dental lesions, and particularly those with 
a rapid development, have developed an 
intense radioepithelitis of the mucosa of the 
pharynx during their treatment which per- 
sisted for several weeks in some cases; 
whereas these doses did not ordinarily pro- 
voke such intense reactions in other pa- 


* According to some investigations which we began at the 
Fondation Curie with Dr. Rouyier it has appeared rather fre- 
quently that the saliva of patients undergoing roentgen therap) 
becomes rapidly acid. These observations require further con 
firmation. 
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tients. This intense reaction of the mucosa 
and the permanent modifications resulting 
therefrom seem to us one of the factors 
which may be considered to have a bearing 
upon the evolution of dental lesions. It is, 
however, an index of the particular suscep- 
tibility of certain patients whose vasculo- 
connective and salivary secretion are 
equally modified. 


COMPLICATIONS 


The elimination of dental roots thus de- 
stroyed is always a very slow process. The 
roots become a focus of infection in the al- 
veolar cavity which may lead to a necrosis 
of the irradiated maxilla or mandible, par- 
ticularly when it has received intense irra- 
diation, but even at times when it has actu- 
ally received very little irradiation. These 
necroses are more frequent in the inferior 
maxilla but they are at times observed in 
the superior maxilla. 

When necrosis begins in the horizontal 
branch of the inferior maxilla the patient 
eventually, after a variable time, eliminates 
a fragment of the alveolar portion of the 
maxilla but this accident does not always 
compromise an eventual cure. More serious 
cases occur in patients irradiated for tumors 
of the palatotonsillar region in whom the 
angle of the inferior maxilla is necessarily 
irradiated. Bone necrosis begins around the 
roots of the molar teeth and extends to the 
entire angle of the maxilla, and is accompa- 
nied by severe pain and trismus which in- 
terferes with the nutrition of the patient. 
The necrosis extends to the soft parts of the 
region and ends in an ulceration of the skin 
creating a communication between the oral 
cavity and the exterior (Fig. 13). These pa- 
tients most often succumb before they have 
been able to eliminate the fragment of ne- 
crosed bone. 


CONCLUSIONS 
It is impossible at the present time to 
draw any conclusions bearing upon an 
avoidance of these dental lesions. Since the 


mechanism of their production is largely an 
indirect one, it is of little value to protect 
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the teeth during irradiation. But one 
should seek to modify the technique of 
roentgen therapy in an attempt to avoid 
these lesions. 

For the present, in utilizing the methods 
of roentgen therapy actually employed in 
the treatment of tumors of the larynx and 


Fic. 13. Patient treated in 1928 for an epithelioma 
of the left tonsil. Slow development of dental 
lesions, causing a necrosis of the inferior maxilla in 
1936 which invaded the soft tissues and broke 
through the skin at the angle of the maxilla which 
was itself very greatly modified by the treatment. 
Intense pain and suppuration with trismus for 
two years. 


pharynx and especially of the tonsillar re- 
gion, it seems to us prudent to proceed by 
a preliminary extraction of: (1) all infected 
teeth; (2) a greater number of teeth, and 
more particularly the molars, even in good 
condition, on the side which will be more 
intensely irradiated. In general, it is pref- 
erable to wait for a complete cicatrization 
of the gums before beginning treatment. 
Very often these buccopharyngeal tumors 
become less infected and spontaneously 
diminish after extraction of previously in- 
fected teeth. Extraction should be more 
radical as the intensity of the contemplated 
treatment is greater. 
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SUMMARY 


1. Dental lesions of a more or less slow 
evolution are seen in the greater number of 
patients treated by roentgen therapy for 
tumors of the tonsil, pharynx and larynx. 

2. These lesions seem to be produced by 
an indirect mechanism because very often 
they are observed in patients whose teeth 
or maxillae have not been irradiated. 

3. Grossly these lesions are notably (a) 
a superficial caries of the neck of the tooth 
which extends around the tooth and finishes 
by an amputation at the gum line; or it ex- 
tends over the entire surface of the tooth; 
(4) an early wearing away of the incisal 
edges or occlusal surfaces of the tooth with 
progressive diminution in its height. 

4. These lesions may end in necrosis of 
the maxilla of more or less serious conse- 
quence which may endanger the life of a 
patient who otherwise seems to be cured. In 
the more favorable cases the patients are 
unable to masticate for a considerable 
length of time and must wait for spontane- 
ous elimination of roots before they can 
wear a denture. 

5. In awaiting the time when one can 
avoid the production of these lesions by 
modifications of technique in roentgen 
therapy, a preliminary extraction of the 
greater number of teeth is a prudent pro- 
cedure. 
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ROENTGEN TREATMENT OF LOBAR PNEUMONIA* 


By LEON SOLIS-COHEN, M.D., and SAMUEL LEVINE, M.D. 


PHILADELPHIA, PENNSYLVANIA 


GREAT clinician has written," “The 
natural history of a disease form as 
known to be modified by the personal fac- 
tors and by therapeutic experience is the 
chief guide in treatment. This implies a 
certain degree of knowledge as to what the 
defensive or preservative reactions of the 
sick organism should normally be, and the 
function of the physician is to determine if 
these are present at the right time in 
right degree and in due proportion. Un- 
aided recovery in disease is a manifesta- 
tion of the inherent powers of the organism 
and is not due to extraneous forces. Were 
defensive adaptation complete, disease 
would be shortlived and recovery sponta- 
neous. As this is not so, art must, therefore, 
be called to aid, supplement, and control 
nature; thus the vocation of the physician 
arises, and it is his duty to utilize every 
safe procedure that is evolved to conduct 
a patient through disease to recovery.” 
Fever in acute infections is a defense 
reaction. Causes of sudden elevations and 
depressions must be sought for and if we 
as radiologists are to supplement with radi- 
ation therapy well-established therapeutic 
procedures, we must be familiar with and 
understand the characteristics and pranks 
of fever in the course of pneumonia and not 
irradiate indiscriminately. This precaution 
will save us criticism and many heartaches. 
One objective in the irradiation of a 
pneumonia patient is by means of a specific 
measure to depress abnormally high fever 
levels for reasons of pathologic physiology 
to more moderate levels. ‘““Fear that such 
a depression is harmful, by experience and 
logic, are ill-founded and the caution not 
to bring down the fever must be discarded 
and the objection to such therapy with- 
drawn,””!! 
A second objective is to promote or 


* Read at the Eastern Conference of Radiologists, Philadelphia, 
Pa., Jan. 28-29, 1938. 


hasten autolysis or resolution in a consoli- 
dated lung. Many authorities seem to feel 
that irradiation in infections frees from the 
invading lymphocytes a specific lysin which 
causes a solution of the coagulum, the chief 
constituent within the consolidation. Des- 
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Fic. 1. C. S., male, aged fifteen. Treated on first day 
of disease; 260 r anteriorly, 3 mm. Al, 12 inch 
distance, 130 kv. Note marked drop in tempera- 
ture followed by recession. Treatment repeated 
through posterior portal; temperature dropped by 
crisis. 


jardins? states that roentgen rays have no 
bactericidal powers. Peretz, Nevler, Mos- 
lova, and Shoskima® believe that while 
roentgen therapy fails to increase the num- 
ber of antibodies, they can concur with 
Motchima that it stimulates hyperemia 
and intensifies lymph circulation, which in 
turn brings large quantities of antibodies 
from other parts of the organism to the 
inflammatory focus. We must also bear in 
mind that Garschin, Bolschakova and 
Oshinskaja* conclude as the results of 
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Fic. 2. Right lower lobe lobar pneumonia, Type rv. 
Appearance prior to treatment. 


their experiments on irradiating inflam- 
matory tissue areas that the effects depend 


Fic. 3. Appearance on fourth day of disease, resolu- 
tion incomplete roentgenologically although tem- 
perature remained at normal level. 


on total dosage or the sum of the fractional 
dosage, and on the length of time between 
single irradiations. Long intervals between 
irradiations will prevent effects, while an 
identical dose at shorter intervals will pro- 
duce marked effects. Single small doses fail 
to produce the same results as small frac- 
tional doses given at frequent intervals. 
Kiessele has also proven that resistance is 
not lowered by cumulative roentgen ther- 
apy. 

Fried,’ reporting upon his experiments 
in irradiation of artificial pneumonias in 
guinea pigs, found that while control ani- 
mals showed complete hepatization, the 
lungs of irradiated animals appeared al- 
most normal with scattered areas of 
hepatization. 

Previous to the work of Powell’:® and 
R. M. Smith,!° Musser, Edsall and Pember- 
ton believed that roentgen therapy could 
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Fic. 4. H. D., fifth day of disease. One treatment, 
150 r anteriorly. Temperature dropped by lysis. 


have no effect upon lungs in the stage of 
red or gray hepatization, but this conclu- 
sion is now open to question. 

The purely mechanical réle of the cu- 
taneous envelope is not without value from 
the point of view of natural immunity. The 
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phagocytic cells within the dermis contrib- 
ute their share in engulfing and invading 
bacteria. According to Besredka! the sensi- 
tization of so-called receptive cells in the 
skin to exotoxins and endotoxins plays a 
major réle in the production of streptococ- 
cic and staphylococcic infection. Likewise, 
cuti-vaccination by desensitizing these re- 
ceptive cells helps to overcome systemic 
infections. Besredka claims that the above 
mechanism in combating disease is more 
important than the production of opsonins 
and antibodies in the blood serum. The 
above theory is thought provoking and 
brings up the speculation as to whether or 
not roentgen rays by a selective biologic 
reaction may not have the same effect 
as cuti-vaccination as practiced abroad, 
matching its efficacy and’ the end-results 
obtained. 


Fic. 5. H. D., appearance prior to treatment. 


Reasoning from this contention of Bes- 
redka and believing it might be possible 
to utilize the desensitization of the cu- 
taneous “receptive cells’’ and speed the 
delivery of phagocytes to the site of the 
lesion, we irradiated the skin over the 
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Fic. 6. H. D., after treatment, resolution progress- 


ing. 


t 


Fic. 7. M. B., female, aged fifty-five, right apical 
lobar pneumonia, Type tv. Treated first day of 
disease; temperature dropped 4° in six hours, 
Factors used: 150 r, 200 kv., 0.5 mm. Cu plus 1 
mm. Al. 
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Fic. 8. M. B. Note complete apical consolidation 
before treatment. 


consolidated lung from a target distance of 
5 and 6 inches. We hoped to obtain the 
secondary systemic effects. Results did not 
prove encouraging so we increased the skin- 
target distance to 10 or 12 inches. We can 
and do lend considerable support to the 
reported observations of Powell and R. M. 
Smith. 

If irradiation in pneumonia is to be 
crowned with success, we should diligently 
seek the maximal and minimal dosage, 
optimum time for irradiation, and be able 
to correlate the types of the infection with 
the results of treatment. 

At the beginning of our work, it was 
found impractical to transport critically ill 
patients from the wards through long cor- 
ridors to the roentgen department. Hence, 
we had to develop a technique depending 
on a mobile unit capable of 80 kv. (peak), 
of delivering 50 to 100 r through o.5 to 
2.5 mm. of aluminum at a distance of from 
5 to 12 inches and using smaller or larger 
multiple skin portals. Two anterior portals 
were usually employed, over the consoli- 
dated lung, and if the patient could be 
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turned, two posterior fields were utilized so 
that a total of 200 to 300 r might be given. 
If the patient was brought to the depart- 
ment before admission to the ward, we 
followed Powell’s technique. In the ward, 
treatment was usually repeated every day 
for two or three days, being guided by the 
clinical reaction, the continuance or re- 
mission of fever, and by diagnostic roent- 
genograms. The latter were made before 
the initial treatment and as frequently as 
possible during therapy, consistent with 
caution and sound judgment. 

We agree that better results are ob- 
tained when patients can be treated in the 
department and with an initial dose of 200 
to 275 r, with 100, 130, or 200 kv., with the 
appropriate filtration, directed through an 
anterior portal over the consolidated lung. 
This dose is repeated through an opposite 
portal if the temperature does not fall 
within thirty-six hours. It should be kept 
in mind that there is a normal diurnal vari- 
ation of from 1.5 to 2.5° F. throughout the 
temperature course, and in the septic type 
the diurnal variation may be as much as 
4.5° F. 


Recessions following radiation therapy 


Fic. g. Film taken twenty-four hours after treat 
ment. Resolution well advanced; partial aeration 
of pneumonic area. 
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of from 3 to 8° F. were observed as early as 
six hours after the initial treatment, and in 
all cases that reacted favorably within 
thirty-six hours. Recessions increased after 
the second or third bedside treatment and 
more frequently in children than in adults. 
As Powell has pointed out, the patients, as 
a general rule, are decidedly more comfort- 
able even though the fever remains ele- 
vated. This may be due to a subsidence of 
the pleural reaction usually concomitant 
with pneumonia. Respiration is less labored 
though little effect on the rate was ob- 
served. There is an associated moderate 
drop in the leukocytosis. When this favor- 
able syndrome of decreased fever height, 
a comfortable patient, and an initial fall 
in leukocytosis develops, we cease treat- 
ment. Patients can be overtreated if we al- 
low our enthusiasm to run away with us. 
Clinically and roentgenologically, the pa- 
thology persists—it may even increase— 
but the patients subjectively improve. 

The apparent increase in the pathology 
roentgenographically disclosed, if the the- 
ories advanced are correct, may be due to 
an increase not only of the exudate but also 
of the antibodies and phagocytes into the 
lung alveoli. After the advent of crisis, na- 
ture takes its course through the process 
of resolution and restores the alveolar 
structure to normal. Adequate therapy 
seems to hasten crisis. 

In one of the cases treated in the depart- 
ment, therapy seems to have prevented 
complete hepatization, and resolution set 
in earlier than was to be expected. 

The general trend in the blood picture in 
irradiated patients was a considerable drop 
in leukocytosis, averaging 2,000 to 3,000 
per patient. In one case of Type m1 pneu- 
monia, in which an early fall of tempera- 
ture is to be expected, marked leukopenia 
developed, 3,800 cells, which was transient 
only and returned to normal within a few 
days. In the presence of a low leukocyte 
count one should proceed cautiously and 
use small initial doses. No depression of 
hemoglobin or red cells was observed, and 
no case of agranulocytosis developed. It is 
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Fic. 10. P. P., female, aged five. Treatments third 
and fifth day of disease. Temperature sustained 
at high levels before second treatment given; 
gradual but progressive drop after last irradiation. 
Exposures given with a bedside unit, 2 mm. Al, 
Ro kv., § ma., r. 


of interest to note that the Schilling index 
showed no appreciable response to irradia- 
tion. These observations agree with the 
work of Kornblum and his collaborators,' 
who believe that irradiation produces a 
depression of polymorphonuclears and 
lymphocytes without any appreciable 
change in the Schilling index. The result is 
in the nature of a quantitative change. 

Admitting we have a sound rational 
basis for irradiating pneumonia patients, 
we do not advocate its routine use to the 
exclusion of serum therapy. We believe it 
is an important adjuvant to serum ther- 
apy. We believe it should be utilized where 
serum is non-attainable and in those types 
of infection for which a specific serum is 
not available. 

Several noteworthy facts were elicited, 
but we admit that the series is too small 
to state that the observations will remain 
as stated in a larger series. As we accepted 
all cases that were referred for treatment, 
including what might be fairly classified 
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as hopelessly ill patients, we are not stress- 
ing the death rate even though less than 
in the non-irradiated patients. 

The following observations are made as 
a result of our experience with roentgen 
therapy in pneumonia: 

Adults treated in the department before 
the fourth day of the onset of the disease 
recovered without complications. Adults 
treated at the bedside required more fre- 
quent treatments and developed many 
more complications. Adults treated after 
the fourth day either with high voltage or 
at the bedside ran a more severe course. 

The favorable syndrome developed in all 
cases that recovered and did not develop 
in patients that died. 
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The course of the disease was more 
severe in children and adults who did not 
receive irradiation. In 4 irradiated adults 
the disease was practically aborted and 
crisis or lysis exhibited a tendency to occur 
earlier than in the non-irradiated patients. 
There was a sharp decrease in the neces- 
sity for the use of oxygen tents in irradi- 
ated patients. 

In the 40 adults who received no irradi- 
ation, 7 were treated with serum. Two of 
the serum treated cases died and 8 suc- 
cumbed who did not receive serum. The 
death rate was 25 per cent. Fifteen of the 
recovered patients had a very stormy 
course, and there were major or minor 
complications in 20 of the series. Fourteen 


Tas_e | 
Adults Children 
Irradiated Non-irradiated Irradiated Non-irradiated 
Number 20 40 22 21 
Deaths—Corrected mortality 2 10 I I 
Treated—High voltage 10 10 
Treated—At bedside 10 9 
Favorable syndrome 18 19 
Temperature—Drop by crisis 10 23 9 14 
Temperature—Drop by lysis 7 17 6 7 
Complications—Empyema 3 2 I I 
Complications—Bacteriemia Oo 4 3 
Number of other complications 6) 20 5 10 
Temperature dropped within 24 hr. 12 ° 4 
Temperature dropped within 48 hr. 2 5 
No response 2 (death) 1 (death) 
Onset of resolution after treatment 48 hours 7th to roth 48 hours sth to roth 
(average) day day 

Treatment 200 r or less 9 4 
Treatment 300 r or more 11 15 
Types—Group Iv 14 14 4 4 

Type! 5 I I 

Type u 2 3 

Type 3 I 

Type vil i 

Type 2 


Four adults died, or 20 per cent. Two 
were hopelessly ill, prior to irradiation, and 
the corrected mortality is therefore 10 per 
cent. We do not now accept moribund cases 
for treatment. One child died, developing 
bacteriemia and a mastoiditis. 


of the adult patients were classified in 
Group Iv in each series and the deaths 
were greater in this group in each series. 
The other cases were scattered among the 
other types of the pneumococcus infection. 

In the irradiated adult patients 9 r 
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ceived 150 to 200 r, and II received 300 to 
400 r. In children 15 received 200 to 300 r 
and 7 received 1Sor. 

With regard to children, the death rate 
was not influenced, but the children were 
comfortable and did not develop compli- 
cations and pass through a less stormy 
course. Table 1 summarizes our findings. 


CONCLUSIONS 


1. Complications such as empyema, 
pleural effusion and otitis media in con- 
valescent patients were not averted by 
roentgen irradiation. 

2. Bacteriemia was not prevented. 

3. Early adequate dosage either at the 
bedside or in the department is essential. 

4. The development of the favorable 
syndrome is an indication for cessation of 
treatment, though pathology is still pres- 
ent or may increase. 

5. If the favorable syndrome does not 
develop, it indicates an impending catas- 
trophe. Causes for the failure of treatment 
may be developed as the work proceeds 
and might be overcome by altering the pro- 
cedure. 

6. Pneumonia is a self-limited disease, 
one of the limits being death. If an exist- 
ing mortality rate in pneumonia can be 
lowered by a specific type of treatment, 
there is no justification for rejecting irradi- 
ation, with or even without serum. 

7. The mortality rate will be less affected 
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in newborn infants or in the late decades 
and in those patients where a bilateral mul- 
tilobar pneumonia exists. 

8. It is to be hoped that as other workers 
report their results, irradiation will find a 
wider application and the critics of today 
will become the converts of tomorrow. 


REFERENCES 


1. Besrepka, A. Immunity in Infectious Diseases. 
Williams & Wilkins, Baltimore, 1930, Chap. 
9. 

. Desyarpins, A. U. Method in radiotherapy. 
Radiology, 1938, 30, 57-61. 

3. Friep, C. Artificial pneumonia and its irradia- 
tion. Strahlentherapie, 1937, 58, 430-448. 

4. Garscuin, W. G., Botscnaxova, M. M., and 
OsuinskayA, V. V. Vestnik roentgen & radiol., 
1935, 14, 370-386. 

5. Kornsium, K., Boerner, F., and HENDERson, 
S. G. Qualitative changes in formed elements 
of the blood following therapeutic irradiation. 
Am. J. Roentcenov. & Rap. THERapy, 1938, 
39, 601-612. 

6. Peretz, L. H., Nevier, A. J., Mostrova, R. S., 
and Smosxkima, N. M. Vestnik roentgen & rad- 
iol., 1935, 14, 356-365. 

7. Powe t, E. V. Radiation therapy of lobar pneu- 
monia. Texas State 7. Med., 1936, 32, 237-240. 

8. Powe t, E. V. Roentgen therapy of lobar pneu- 
monia. 7. 4m, M. Ass., 1938, 70, 19-22. 

9. Powe 1, E. V. Treatment of acute pneumonias 
with roentgen rays. Am. J. RoENTGENOL. & 
Rap. Tuerapy, March, 1939, 404-414. 

10. Smitru, R. M. Personal communications. 

11. Sorts-Conen, S., and Grrnens, T. S. Pharmaco- 
therapeutics, Materia Medica and Drug Ac- 
tion. D. Appleton & Co., New York, 1928, 
Chap. 2. 


CRBS 


SEPTEMBER, 1939 


ROENTGEN THERAPY OF CANCER IN THE BUCCAL 
CAVITY AND OF THE CERVIX UTERI* 


By E. A. MERRITT, M.D. 


Warwick Memorial Clinic and Garfield Memorial Hospital 
WASHINGTON, D.C. 


ADIUM therapy in carcinoma of the 

uterus is almost universally recognized 
and accepted. It is surprising, however, 
that the published results are as good as 
they appear to be when consideration is 
given to the wide variation in the technical 
factors employed by different radiologists. 


Fic. 1. Ferguson specula equipped with 
obturators and metal shields. 


The problems involved in the manage- 
ment of this disease are not in any large 
measure different from those involved in 
the treatment of similar lesions elsewhere, 
and for the most part cancer, in our ex- 
perience, be it superficial or deep-seated, is 
generally best treated by roentgen rays 
rather than by radium. With this in mind, 
we have instituted a method of treatment 
which is a radical departure from conven- 
tional practice, if not from the standards 
in general use. A similar method of irradi- 
ating the cervix uteri was described by 
C.W. Allen' as early as 1902, and Dachtler,? 
in 1909, utilized a Ferguson speculum for 
the same purpose in treating cancer of the 
cervix as a postoperative measure, and 
I° described an intravaginal technique in 
i921. By direct intravaginal roentgen ir- 


radiation we believe we have attained 
greater efficiency in at least four respects: 
(1) by more uniform distribution of radia- 
tion over the cervix and contiguous parts; 
(2) by materially increasing the depth 
dose; (3) by completely avoiding any ex- 
acerbation of the accompanying infection; 
(4) by limiting trauma of the cancer zone 
to the introduction of a speculum, thereby 
lessening the possibility of dissemination. 

To accomplish these ends we have em- 
ployed a set of three Ferguson’s vaginal 
specula (Fig. 1), modified considerably to 
enable the operator to direct a beam of 
roentgen rays into the vagina with little 
or no difficulty in the average case. The 
chief limiting factor to the administration 
of a carcinocidal dose of roentgen rays to 
the cervix uteri, or to cancer in any deep- 
seated organ for that matter, is the toler- 
ance to radiation of the normal intervening 
structures, not the least important of which 
is the skin. The practical application of the 
inverse square law, plus the effect of an 
absorbing medium, such as normal struc- 
tures present, render it most difficult to 
treat successfully any deep-seated cancer 
through single or multiple portals, for it 
must be remembered that the dose of 
radiant energy necessary to destroy a can- 
cer is much the same for similar types, be 
it on the skin or in the cervix, or any other 
part of the body. In treating cancer of the 
cervix uteri, the above limitations are over- 
come, for the vagina serves merely as 
an adequate aperture through which the 
cervix may be exposed and cancer therein 
treated exactly as though it were a super- 
ficial lesion (Fig. 2). 

The most important piece of equip- 
ment necessary to accomplish this form of 
therapy, in addition to the roentgen-ray 


* From the Radiological Clinic of Drs. Groover, Christie and Merritt. Read at the Thirty-Ninth Annual Meeting, Amer 
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machine itself, is a suitable speculum which 
serves to expose the cervix, displace the 
vaginal walls, bladder and rectum, and at 
the same time is easy to insert and is 
readily, but not rigidly, fitted to the master 
cone on the tube head. After prolonged ex- 
perimentation with specula made of metal 
or glass, and the use of a rubber bag to 
distend the vagina, an ideal was found in 
a specially designed, inexpensive, hard 
rubber speculum similar to Ferguson’s but 
improved by adding an obturator to facil- 
itate introduction into the vagina. As a 
matter o° fact, the obturator transforms 
an almost useless speculum into a highly 
useful one, not only for purposes of irradia- 
tion but for routine examinations as well. 
Moreover, we have found that this modi- 
fied speculum is better tolerated than any 
other, following intensive irradiation of 
the pelvis with the subsequent vaginal 
reaction. It was found that, due to varia- 
tion in size of the vagina in different 
women, if three specula of different diam- 
eters were available, the method could be 
used in any case where this type of therapy 
was indicated. 

The first question which naturally arises 
regarding the use of this type of speculum 
is concerning the protection afforded by 
the rubber walls. The rubber specula are 
purposely selected to absorb enough 
the divergent beam to avoid over-irradia- 
tion of the vaginal wall. It is found that the 
average introitus accommodates a specu- 


Fic, 2, Wax model showing speculum in position 
and the maximum divergence of the beam. 


Roentgen Therapy of Cancer 419 


Fic. 3. Patient in position for treatment. 


lum 3.8 cm. in diameter quite comfortably, 
some will accommodate a speculum 4 cm. 
in diameter, while occasionally a speculum 
3.5 cm. in diameter is the largest that can 
be introduced. It is readily seen, then, that 
the portal for this form of treatment must 
not measure over 4 cm., while about 3.6 
cm. is preferred. 

Using oil-immersed shock-proof appara- 
tus of conventional design, we find that 
the shortest practical distance at which we 
can treat patients is about 30 cm., meas- 
ured from the focal spot to the vaginal 
introitus. The speculum which we use 
measures about II cm. in length, so that 
the lesion is actually treated at about 40 
cm. distance. Thus, by using a portal 3.6 
cm. in diameter, it is found that at the far 
end of the speculum, which is at the level 
of the cervix, the beam has diverged to a 
diameter of 5 cm. Theoretically, this is not 
enough divergence to cause undue reaction 
on the vaginal walls, and, practically, this 
is found to be true. 

The question of proper alignment of the 
cervix with the roentgen-ray beam and 
maintenance of contact with the master 
cone and the speculum also arises. The 
patient is postured on an ordinary gyneco- 
logical table in the lithotomy position (Fig. 

3), with the legs supported by straps, and 
a speculum of appropriate size is inserted. 
The table supporting the patient is then 
moved into alignment with a small master 
cone which has previously been fastened 
to the tube head. The small cone is then 
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adjusted to the flanged opening of the 
speculum as shown in the photograph. 
Proper alignment is obtained by sighting 
in both the horizontal and vertical planes 
of the long axis of the cone and speculum, 
and is easily obtained with a little practice. 

With this set-up we have administered 
doses of 6,000 to 8,000 r on the cervix. A 
daily dose of 7oo r (measured in air) is 
given for nine to eleven days, with the 
following factors: 220 kv. (peak), 20 ma., 
0.§ mm. copper, I mm. aluminum, Io min., 
70 r (measured in air) per minute. Supple- 
mentary treatments are given when indi- 
cated through portals over the anterior 
pelvis and the gluteal region in the con- 
ventional manner. 

In the practical application of this tech- 
nique we maintain that it is possible to 
deliver a carcinocidal dose of roentgen 
rays to a circular field 5 cm. in diameter 
at the level of the cervix, which is sufficient 
in Stages 1 and 11 of carcinoma of the cervix 
uteri. Where there is parametrial extension, 
the field is obviously not adequate, but, as 
a supplement to irradiation through ex- 
ternal surface portals and the use of ra- 
dium, it is a distinct advance, we believe, 
in roentgen therapy. Trauma and infection 
must entail even more serious consequences 
in squamous cell cancer of the cervix than 
they do in ulcerated cancers elsewhere. 
Ewing’s observation® that “squamous car- 
cinoma is an excellent culture medium for 
the streptococcus and streptococcus infec- 
tion plays just as much of a role as the 
tumor itself in killing the patient,” justifies 
our every attempt to combat it. “Infection 
greatly facilitates extension of squamous 
carcinoma. If we could sterilize these ul- 
cerating lesions we would remove one of 
the chief factors of their active growth but 
this is not one of the fields of medicine in 
which refinements are generally involved. 
Cancer is an emergency and we go at it 
rather heavily and cut it out or give it a 
knock-out dose of radium, but I trust the 
time will come when careful control of 
infection is regarded as essential. I would 
say that with the mouth and uterine cases 
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a period of preliminary sterilization is re- 
garded as necessary.” 

It is our contention that by avoiding 
surgical trauma and by maintaining unin- 
terrupted normal vaginal drainage plus the 
daily cleansing douche, the local infection 
which is naturally always present may be 
modified, if not eliminated entirely. Our 
routine practice, in addition to these simple 
measures, is to cleanse the vagina daily 
after the speculum has been inserted, by 
gently mopping away the secretions and 
debris followed by applying tincture of 
merthiolate liberally.* 


SUMMARY 


An area 5 cm. in diameter at the level of 
the cervix uteri may be uniformly ir- 
radiated. 

According to Mayneord,‘ the 10 cm. 
depth dose by this technique is 24 per cent, 
and the 5 cm. depth dose is 58 per cent. 

Infection is controlled so that, with 10 
per cent bicarbonate soda douches during 
treatment, the patients so treated are 
free from the obnoxious vaginal discharge 
which follows the immediate use of radium. 

All manipulation of the zone of cancer 
is avoided until after a carcinocidal dose 
of radiation has been given. 

We have employed the intravaginal ir- 
radiation technique in 112 cases, with re- 
sults which are superior to any previous 
experience, but we are delaying a complete 
analysis of them until sufficient time has 
elapsed. 


CANCER OF THE ORAL CAVITY 


Much that has been said of cancer of 
the cervix applies to oral lesions too large 
to be destroyed by wide and deep fulgura- 
tion. 

We have not been favorably impressed 
by the results. achieved by ourselves or 
others in treating cancer of the tongue or 
buccal mucosa by radium applied locally 
or interstitially or by irradiating through 
the cheeks. 


* It has been found desirable to increase the protection to the 
introitus and external genitalia by substituting 4 inch lead for 
the brass collar through which the speculum is inserted. 
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After considerable experimentation with 
different types of oral specula we have 
found a very satisfactory solution in stand- 
ard stock copper tubing of three sizes. This 
is cut in various lengths and, after being 
chrome plated, furnishes an ideal, inexpen- 
sive and practical method of not only 
exposing intraoral lesions to view but af- 
fords a safe and sufficiently heavy metal 
for directing a beam of roentgen rays to 
the affected part (Fig. 4). 

A little practice by the patient renders 
subsequent placement of the speculum a 
mere matter of routine. We have purposely 
avoided attaching the speculum rigidly to 
the master cone on the tube head because 


Fic. 4. Intraoral specula and master cone. 


this makes localization of the lesion in the 
speculum exceedingly difficult. By merely 
approximating the treatment cone to the 
mouth of the speculum we have found that 
this permits a little motion on the part of 
the patient and conveys a sense of com- 
fort (Fig. 5), which obviates entirely the 
feeling of being forcibly restrained. As a 
preliminary measure to the use of the 
intraoral speculum, it is sometimes neces- 
Sary to extract the teeth on the affected 
side as well as all teeth in the beam of 
roentgen radiation. Occasionally we have 
found it desirable to spray the mouth with 
a2 per cent solution of cocaine or ponto- 
caine in nervous subjects or in patients 
with a persistent gag reflex. Cancers on 
the buccal mucosa are easily exposed for 
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Fic. 5. Intraoral cone in position for treatment ot 
lesion on posterior pharyngeal wall. 


treatment, as are cancers of the anterior 
two-thirds of the tongue, the uvula and 
soft palate (Fig. 6). It is sometimes neces- 
sary to have the patient exert traction on 
the tongue with a piece of gauze held be- 
tween thumb and finger, while his other 
hand supports the speculum. 

The technique of treatment is essentially 
the same as the intravaginal method except 
that the radiation is usually given by the 
fractional method over a period of three 
weeks. 


Fic. 6. Wax model with intraoral cone. 
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SUMMARY 

Twenty-five cases of intraoral carcinoma 
have been treated to date. Sixteen of these 
have been followed for twelve to twenty 
months. Of these, 50 per cent had no local 
recurrence and in 5 cases of this group some 
part of the tongue was involved.* 
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EXPANDING SPECULUM FOR TRANSVAGINAL 
ROENTGEN THERAPY* 


By ARTHUR W. ERSKINE, M.D. 


CEDAR RAPIDS, 


HE transvaginal attack on cervical 

cancer, as Merritt‘ said in 1921, “‘is 
by no means an innovation.” Caldwell? 
designed and used an intravaginal tube in 
1901 (Fig. 1). Because filtered roentgen 
rays are safer and followed by less severe 
reactions, and because their distribution 
through the tissues is more nearly homo- 
geneous, many radiologists have wished 
to use them instead of radium or radon for 
their destructive local effect upon cervical 
cancer. Shockproof tube stands and high 
capacity tubes have eliminated the danger 
of shock and reduced the tedium and dis- 
comfort of protracted treatments. It is 
difficult, however, to expose a sufficiently 


Fic. 1, An early method (1901) for applying roent- 
gen therapy to a cancer of the uterus. (From C, W. 
Allen. Lea Brothers & Co., 1904.) 


large field and, at the same time, protect 
the vulva and vagina from excessive irra- 
diation. Opaque cylindrical specula give 
adequate protection but permit the ex- 
posure of too small an area. Merritt® ex- 
poses a large area through a speculum 


Fic. 2. Speculum with blades closed and 
obturator inserted. 


transparent to roentgen rays, using a focus- 
surface distance of 50 cm., which is long 
enough to make the effective doses to the 
vaginal wall and the cervix about the same. 

| approached the problem somewhat dif- 
ferently, shortening the focus-surface dis- 
tance to 28 cm., and retracting the vaginal 
wall by an eight-bladed expanding specu- 
lum (Fig. 2). In the average patient, the 
blades, which are 9 cm. long, can be ex- 
panded to a diameter of 5 cm. (Fig. 3). 
The diameter of the opening at the in- 
troitus is 26 mm. The cone of rays, there- 
fore, lies just inside the blades and exposes 


* Read at the Thirty-Ninth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 20-23, 1938. 
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Fic. 3. Blades expanded with wrench. 
a field 4.5 cm. in diameter. Obviously, a 
larger field would be an improvement, and 
I believe the opening at the introitus should 
be enlarged enough to allow the edge of 
the cone of rays to strike the inner third of 
the vagina. This compromise with the 
Merritt technique would increase the di- 
ameter of the field to almost 6 cm., and 
retain the rapidly expanding beam of the 
shorter focus-surface distance. After in- 
serting the speculum and expanding the 
blades it is rigidly attached to the tube 
stand (Fig. 4) by means of male (Fig. 5) 


Fic. 4. Speculum attached to tube stand. 
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and female (Fig. 6) adapters. It was neces- 
sary, of course, to devise an attachment to 
the tube stand to which either the master 
cone or the plate holding the female adapt- 
er can be easily and quickly fitted. 


Fic. 5. Blades expanded and male adapter attached. 


Using 200 kv. and 20 ma. and an effec- 
tive filter of 0.75 mm. copper, the intensity 
is 117 r/min. as measured in air at 28 cm. 
focus-surface distance. It is increased by 
back-scatter to 131 r/min. The excellent 
distribution obtained with this technique 
is shown in Figure 7, which is constructed 


Fic, 6. Female adapter. 
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from measurements made in a water phan- 
tom, the blades of the speculum being 
covered with a rubber pouch and immersed 
in the water. It is interesting to compare 
this distribution with those obtained with 
the Chaoul technique and with radium. 
Mayneord,’ in discussing rays from the 
Chaoul tube, says, ‘““We may imitate fairly 
exactly the radium depth doses.” This 
opinion seems to be supported by Arne- 


son’s' exact study of the distribution of 


the radiation from radium in colpostats in 
the lateral vaginal fornices, in combination 
with an intrauterine tandem. Assuming 
that Figure 8 represents the approximate 
distribution of radiation with good Chaoul 
technique, and also with good radium tech- 
nique, a comparison with Figure 7 shows 
that about 30 per cent of the surface dose 
in one case, and 60 per cent in the other, 
reaches a depth of 3 cm. 

I have not used the speculum long 
enough, nor treated enough patients with 
it, to be able to say anything about clinical 
results except that the early effects of 
transvaginal irradiation, with the usual 
cross-firing are much superior to anything 
I have previously observed. I venture to 
predict that when the method is perfected 
it will add considerably, perhaps as much 
as 20 per cent, to the number of cures of 
cervical cancer. 
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Fic. 7. Distribution of radiation with 
transvaginal technique. 


\/ 
\ 
\ 
/ \ 
\ 
\ 
/ \ 
0 i 
ia? 670 
4 
4 


Fic. 8. Distribution of radiation with Chaoul’s 
technique (Mayneord). 


DISCUSSION OF PAPERS OF DRS. MERRITT 
AND ERSKINE 


Dr. Bernarp P. Wipmann, Philadelphia. I 
appreciate the opportunity as well as the com- 
pliment of discussing these very important and 
interesting papers. 

I feel that the Merritt technique of direct ir- 
radiation of the cervix with high voltage roent- 
gen rays, coupled with an enormous backgroud 
of experience and development of the principles 
of delivering a homogeneous distribution of ra- 
diation directly to the cervical region, will rep- 
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resent one of the milestones of progress in ra- 
diology. 

I agree with Merritt that it is a wonder that 
the results of high voltage roentgen rays and 
radium treatment are as good as they appear to 
be, particularly with the manifold variety of 
techniques that have been employed. While it is 
true that these results have been sufficiently 
good to justify a world wide enthusiasm and in- 
terest for irradiation procedures, it is likewise 
true that there is still much to be hoped for 
from the standpoint of the end-results from 
high voltage roentgen rays and radium. 

The principles of the Merritt technique hold 
forth great possibilities of further improving 
the final end-results. There are certain factors 
which must be given serious consideration. 

1. Because of the small cone, the field of ir- 
radiation is confined to very narrow limits. 
This necessitates accurate placement which 
can be only uniformly adequate with direct 
medical supervision, otherwise there is con- 
siderable risk that a small margin of the lesion 
may not receive an adequate dosage. Under- 
treatment of any part will mean the difference 
between success and failure. 

2. The technique must be complementary to 
the use of high voltage roentgen radiation to 
the anterior and posterior pelvis as Merritt has 
described. 

3. Direct irradiation to the cervix is not 
likely to be of value for lesions that extend into 
the pelvis, because of the limited range of the 
beam of radiation, except in conjunction with 
high voltage roentgen rays. A small beam of 
radiation will be very much like a rifle shot and 
is not likely to affect the margins of a widely 
infiltrating process. The effect would be similar 
to the small intensities of a single gold radon 
seed implanted into the center of a large ul- 
cerated neoplasm of the tongue or elsewhere. 

4. The Merritt technique should offer su- 
perior end-results for extensive lesions, es- 
pecially the infiltrating types limited to the cer- 
vix. 

5. The simplicity of accurate placement of 
radium in the cervical canal and in the cervico- 
uterine canal and the great tolerance of the 
cervix and uterus for large doses of radium, 
still offers a method of good precision in early 
cases. 

Radium is undoubtedly of extraordinary 
value for early cancer of the cervix. If one rea- 
sons and calculates the dosage factors of radium 
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it is easily realized why good results should be 
obtained with radium. For example: A radium 
capsule approximately 20 to 25 mm. in length 
and with a filtration value of 2 mm. of brass or 
equivalent, will produce an erythema if placed 
firmly upon the skin, with a dose of 100 mg-hr. 
If a radium capsule is placed in the cervical 
canal and a dose of 2,000 mg-hr. is given, then 
each surface area of the cervical canal will re- 
ceive a dose of 20 erythemas. Approximately 
one-half of the radiation is absorbed in the first 
centimeter of tissue and about three-fourths of 
the radiation is absorbed at a distance of 2 cm., 
so that the intensity of the dose on the outer 
magins of the cervix is considerably diminished. 
For this reason any infiltrating process beyond 
a centimeter of the cervical canal will not likely 
receive a so-called “cancer” dose. There are 
probably two very good reasons for failure with 
radium and high voltage roentgen treatment. 
The first is that the disease has extended be- 
yond the possible cancer dose of intensive radi- 
um treatment. Second and I believe the most 
common reason for failure is that the extension 
is just as likely to be toward and into the body 
of the uterus from the cervical region as it is 
likely to extend laterally from the body of the 
cervix and into the parametrium and pelvis. 
For this reason any technique that does not in- 
volve a second and even better a third capsule 
of radium end to end and extending throughout 
the cervico-uterine canal is likely to involve a 
serious risk of not completing a treatment that 
will extend well above and below the possible 
area of involvement. 

The extensions and the infiltrations of cancer 
of the cervix laterally will probably be dealt 
with more certainly by the homogeneous dis- 
tribution of high voltage roentgen radiation di- 
rectly to the cervix and through the vaginal 
vault as has been described by Merritt. I con- 
fidently believe that the Merritt technique will 
probably replace radium treatment in the form 
of so-called “‘vaginal” tampons or colpostat. 
On the other hand, I believe that its great value 
will be as a supplementary procedure to the 
actual radium capsule placement throughout 
the cervico-uterine canal in conjunction with 
the external high voltage roentgen treatment. 
I believe that this combination of treatment 
that Merritt has described with radium and 
high voltage roentgen rays will improve the fi- 
nal end-results to an extent far beyond any that 
have been obtained up to the present time. 
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The expanding blade speculum demonstrated 
by Erskine strikes me as a very ingenious in- 
strument. It looks as though it might possibly 
offer a greater field of irradiation. 

In conclusion, I want to emphasize that my 
own experience has been so limited that I would 
not attempt to challenge any statement that 
Dr. Merritt would make. My only purpose in 
submitting this discussion is on the basis of an 
intensive experience with the results that can 
be and have been obtained with the combined 
use of radium and high voltage roentgen rays. 
It is for this reason that I believe there is still a 
need for further improvement, and the Merritt 
technique seems the greatest possibility that 
has been developed in recent times. 


Dr. Freperick W. O’Brien, Boston. I am 
sorry that I came in just as Dr. Merritt was 
finishing his paper, but I had the pleasure of 
visiting him last year, and I wondered whether 
he had changed his method to any extent. At 
that time, many cases had preliminary radium 
and all of them had radium routinely following 
intravaginal high voltage roentgen therapy. 


Dr. Merritt (closing). I appreciate Dr. 
Widmann’s very earnest, frank and intelligent 
discussion and I welcome criticism because if 
there is any part in our technique which should 
be changed it should be changed now and not 
later after we have all made mistakes. I deplore 
the tendency to congratulate essayists on what 
they have had to say when, as a matter of fact, 
they have many times said nothing. 

One of our main objections to the present day 
treatment of cancer of the cervix is that at the 
present time over the United States radiation 
therapy of cancer of the cervix is in the hands 
of men who know little or nothing about radia- 
tion, and it is our opinion that these cases 
should be brought under the control of men 
who know something about radiation. We con- 
demn the prevailing tendency on the part of 
those who attempt to treat cancer of the cervix 
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and who rent or purchase a capsule containing 
50 mg. and then put it in the vagina or into the 
cervical canal for the number of hours specified 
by the salesman. 

It is not my intention to displace radium but 
as experience increases we are finding less and 
less use for it and I, personally, am convinced 
that the time is close at hand when there will 
be little if any use for radium in the treatment 
of cancer of the cervix. Of course, we must ad- 
mit that most of the radiation cures of cancer to 
date have been achieved by the use of radium 
according to the methods, or modifications of 
it, of Regaud and the Curie Institute. 

Dr. Erskine submitted his speculum to me 
and I had the advantage of looking at it. It 
could not be used with our apparatus and re- 
quires a special housing for the roentgen-ray 
tube and I believe that is one of the serious ob- 
jections to it. I am impressed also with the fact 
that it is a rough sort of instrument to be put 
into the vagina. 

If there is any reason to displace the walls of 
the vagina so that there will be no irradiation 
effects there, this can be done readily by using 
a rubber bag inflated with air. We have tried 
the method and find it works very well. There 
is one serious objection to it and that is that the 
cervical lesion is hidden from view and the op- 
erator is not able to accurately center the beam 
of roentgen rays. We have found that it is 
sometimes necessary to introduce the speculum 
in the horizontal plane and at varying angles 
upward or downward, depending entirely on 
the plane in which the cervix lies. 

Dr. O’Brien calls my attention to the fact 
that when he visited us last spring we were us- 
ing radium occasionally. This we continue to 
do, but the occasions for its use are diminishing 
rapidly. Where there is hemorrhage we some- 
times place a radium capsule against the bleed- 
ing point for a few hours. We have used tampons 
of Monsell solution but that is objectionable 
because it has a tendency to increase infection, 
and infection is always a serious complication. 
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UNIVERSAL DOSIMETER AND ULTRASENSITIVE 
TUBE ELECTROMETER* 


By DR. GUSTAV BUCKY 


NEW YORK CITY 


OENTGEN therapy has become a very 

important part of the medical arma- 
ment to fight serious diseases. Whereas 
formerly application of roentgen rays was 
limited to a few institutions now every 
medium-sized hospital needs a high power 
roentgen machine and this therapy is no 
longer an art in the hands of a few physi- 
cians who devote their entire life and time 
to it. The broader the use of a therapy 
grows, the more imperative become safety 
and simplifications of its application. 
Furthermore roentgen rays are adminis- 
tered similar to drugs; that means a maxi- 
mal dosage must not be overstepped if 
deleterious sequelae are to be avoided. For 
the average physician the dosimetry of 
today is a complicated matter and there- 
fore more or less the domain of the learned 
physicist. Nevertheless routine calibra- 
tions of roentgen apparatus become a 
mechanical work eventually but are so 
time consuming that it appeared necessary 
to create an instrument which could re- 
place the skill of a physicist and deliver 
correct and reliable readings to those not 
trained along these lines. If technicians are 
able to read radiation quality and quantity 
exactly, much valuable time will be saved 
for the physicist and a simplification of 
radiation therapy in general and increase 
in safety will be warranted. Very frequent, 
even daily, controls could be made and 
dosage differences could be detected at 
once and traced. 

There are good reasons to assume that 
important and valuable investigations have 
been postponed or never undertaken on 
account of the time and care necessary for 
the measurements involved. In this respect 
a time-saving device simple in function 
would be instrumental to further progress. 


Another point is the tendency of our 
modern times to use larger and larger ap- 
paratus delivering steadily increasing radi- 
ation energy. Here exact measuring and 
punctilious control of function of the tube 
becomes more important than ever inas- 
much as with higher voltages, for example, 
the volume dosage in tissue increases and 
the time of exposure decreases. 

At first glance it seems to be impossible 
to have a device which could really ac- 
complish this task inasmuch as it takes a 
skilled physicist at least one to two days 
to calibrate an apparatus properly for de- 
fining the correct absorption curves. Never- 
theless we endeavored to construct an 
apparatus simple, foolproof, reliable, and 
entirely free of errors. For this reason we 
had to build it similar to an ordinary meter 
with direct reading of ray quantity or 
dosage. It is obvious that time readings by 
means of a stopwatch had to be avoided, 
if a person in the laboratory were to use 
the instrument without special training. 
We therefore applied the method of reading 
instantaneous values in combination with 
an integrating device for determining 
dosages. We are using a tube electrometer 
the advantage of which will be discussed 
later. The instrument is built in such a 
manner that readings can only be made if 
the measurement is correct, and errors by 
the observer or occasional defects of the 
apparatus automatically prevent readings 
as no figure appears. Many automatic and 
safety devices made it possible to confine 
the handling of the apparatus to one knob 
only. The rest is taken care of by the ap- 
paratus itself with the utmost degree of 
safety. Inconstancy of the voltage of the 
feeding line and any occurrences in the 
tube function were investigated thoroughly 


* Read at the Fifth International Congress of Radiology, Chicago, IIl., Sept. 13-17, 1937. 
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in ten years’ painstaking work. The sensi- 
tivity of this apparatus is so high that we 
can measure secondary and tertiary radia- 
tion properly in the roentgen department 
with instantaneous readings. 


I. PHYSICAL FUNDAMENTALS 


In earlier times various effects of roent- 
gen radiation have been used for the pur- 
pose of obtaining data on the intensity. 
Chemical methods, in which the change in 
color of certain substances was used as 
indicator, or the selenium cell, are ex- 
amples. It was found, however, that all 
these methods were unreliable and inac- 
curate, and that the only property of 
roentgen rays, on which a satisfactory 
unit of intensity could be based, is their 
ionizing power. By this we mean that if air 
or other gases are irradiated, they become 
conducting in proportion to the radiation 
intensity. The international unit of in- 
tensity, the roentgen, was therefore defined 
in terms of electrical charges, and every 
dosage meter giving absolute readings 
must necessarily consist of a volume of air, 
which is being irradiated, and some means 
to measure the electrical charges. 

These charges, however (or the cor- 
responding currents originating when the 
charges are sent through a conductor), are 
exceedingly small, much too small to per- 
mit detection by means of ordinary current 
meters, but require highly sensitive instru- 
ments called electrometers. Even with 
electrometers, however, the determination 
of roentgen-ray intensities is no easy mat- 
ter, still because of the smallness of the 
obtainable ionization. There are two ways 
of overcoming this difficulty. 

The first method, used in many dosage 
meters, consists in allowing the electrical 
charges, produced in the process of ioniza- 
tion, to accumulate over an appreciable 
period of time, until they have grown to 
be more readily observable. Instruments 
based on this principle are said to be of the 
integrating type. 

The second, apparently trivial, method 
uses a current detecting device, the sen- 
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sitivity of which is high even for an electrom- 
eter. This way was chosen for the present 
construction in order to eliminate the delay 
inherent in the other method. As sensitive 
element, the electrometer tube, a specially 
constructed electrical amplifying tube, 
proves to be quite suitable. In contrast to 
other types of electrometers (string or 
quadrant), it combines highest sensitivity 
with comparative ruggedness. 


I 


Fic. 1. Schematic diagram of electrometer tube and 
ionization chamber. 


An electrometer tube is used in the 
dosage meter according to the schematic 
diagram shown in Figure 1 in which only 
the most essential elements are shown. The 
tube contains three elements: the filament 
F, the grid G, and the plate P. When the 
tube is in operation, a current J flows to 
the filament, through the tube from the 
filament to the plate, and away, and its 
strength depends on the electrical potential 
E applied to the grid, approximately in the 
manner shown in Figure 2; roughly speak- 
ing, the higher FE, the higher J. The air 
volume, which is ionized by the roentgen 
rays, is contained in the ionization cham- 
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current 


voltage 


Fic. 2. Characteristic of an amplifying tube. 


ber W. The charges liberated inside of VY 
are collected by an electrical field applied 
between, for example, the wall of the 
chamber and a collecting electrode C, and 
flow away from C through a high resistance 
R. In doing so they change the potential 
at the grid, which is connected to C, and so 
influence the current flowing through the 
tube in proportion to their strength. The 
net result is that the minute ionization 
current reappears immensely magnified, in 
the change of the tube current and is so 
easily detected. 

Two main difficulties characteristic of 
the use of an electrometer tube had to be 
overcome. First, the tube requires electri- 
cal power for its operation, and is not only 
sensitive to changes affecting the grid, but 
also to fluctuations in this electrical power. 
These latter disturbances were eliminated 
by use of a so-called Wheatstone bridge 
arrangement (Fig. 3). Two electrometer 
tubes 7; and 7; are connected in a rectangle 
together with two equal resistances 7, and 
r2. The grid of the one tube 7; is connected 
to the ionization chamber (as shown in 
Fig. 1). The other tube is not affected by 
the radiation. At 4 the electrical power for 
both tubes is supplied. For reasons of 
symmetry both tubes are equally affected 
by the changes in that power, whereas 
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only 7; is influenced by the radiation. A 
meter M is so connected between the tubes, 
that, again for reasons of symmetry, it will 
only show a deflection, if there is a dif- 
ference between the currents through the 
two tubes. The equal effects originating in 
the power supply are therefore eliminated, 
but the amplified ionization currents are 
detected. In Figure 4 is shown how good a 
stabilization against fluctuations in the 
power supply is obtained. (In the actual 
construction a special stabilizing tube sup- 
ports the bridge in smoothing out the 
fluctuations.) 

In Figure 2 it is shown how the tube 
current depends in a characteristic way on 
the grid voltage and, consequently, on the 
radiation intensity. This curve, however, is 
apt to change when the tube is used for 
longer periods. The change in current, 
therefore, cannot directly be taken as a 
measure for the radiation intensity, be- 
cause at different times there may be a 
different current corresponding to the same 
intensity, so that a permanent calibration 
would be impossible. Always constant, 


WwW 


Fic. 3. Wheatstone bridge arrangement. 
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however, remains the change in potential 
created at the grid by a definite ionization. 
In the present construction this potential 
is therefore taken as a measure of the in- 
tensity. The procedure, known as the null 
method, is the following. Radiation im- 
pinges, the meter is deflected. Then a com- 
pensating potential is gradually applied to 
the grid until the meter returns to its zero 
position. The compensating potential is 
then equal and opposite to the potential 
originally created at the grid and, quite 


is an important point. For this feature is 
essential for some types of determinations, 
and facilitates and accelerates many others. 
The most common case is the calibration 
of roentgen-ray equipment. Here the out- 
put of the tube, directly readable on an 
intensity meter, is determined under cer- 
tain standard conditions of operating 
voltages, currents, distances, and filters, 
and later the desired dose is given by 
timing. Instantaneous intensities may also 
be determined with dosage meters of the 
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Fic. 4. Stabilization against voltage drop of the power line. 


independent of any characteristic of the 
tube, directly proportional to the radiation 
intensity, giving a reliable measure for it. 


Il, TECHNIQUE OF MEASUREMENTS 


After having dealt with a few funda- 
mental physical points concerning the 
operation of the electrometer tube dosage 
meter we turn now to a detailed survey of 
the technical requirements which should 
be met by it. We begin with a discussion 
of the different types of physical measure- 
ment occurring in roentgenological work. 

We stated earlier that our apparatus 
was constructed with the scope to permit 
readings of the instantaneous radiation 
intensities. (This type of meter we shall, in 
the following, call intensity meter.) This 
means, that, at a certain time, the meter 
should indicate the intensity, in roentgens 
per minute, prevailing at that time. This 


integrating type, which read directly in 
roentgens the total quantity of radiation 
which has impinged upon the instrument. 
In order to obtain the value of the in- 
tensity, the time during which a certain 
dose is given off is also observed and from 
these data the intensity is calculated. The 
disadvantage of this method lies in the fact 
that the instrument cannot be directly 
calibrated in terms of intensities, and that 
every reading needs considerable time. 
Besides, for calibration work, intensities 
must be known for the determination of 
roentgen-ray quality, which may practi- 
cally be defined by the absorption in certain 
filters. Here the possibility of instantaneous 
measurements is often of particular value 
in cases where the radiation output of the 
roentgen-ray equipment is  inconstant. 
Should there occur an unobserved fluctua- 
tion in output from the time the unfiltered 
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to the time the filtered radiation is meas- 
ured, a very inaccurate value for the 
absorption may result. With an intensity 
meter such fluctuations can be readily ob- 
served, and the intensity can be read at 
suitable moments. By this method it is 
also possible to rapidly investigate the 
absorbing power, absorption coefficient, or 
thickness of a material for various radia- 
tions. 
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securing proper dosage certainly consists in 
checking every individual treatment. As 
auxiliary equipment, therefore, with the 
instrument here discussed, an integrating 
device is provided, which transforms the 
intensity meter into a quantity meter, and 
makes possible direct reading of the dosage 
reached. The type of construction used 
permits the additional safety feature that a 
signal is given when the desired dose is 
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Fic. 5. Accuracy, i.e., millimeters of turning for a change of 2 per cent. (Accuracy is 
almost constant for a large part of the range.) 


An intensity meter automatically is 
also a constancy meter: any change in in- 
tensity will immediately be observed. 
While this feature may be unessential for 
routine irradiations if an integrating meter 
is also at hand, it can become important 
in experimental work, when, for example, 
the biological effect of the time factor (i.e. 
the time in which a certain dose is applied) 
is studied. Or when it is essential that a 
given quality is accurately maintained 
during irradiation. In this case a change in 
quality will generally be accompanied by 
a change in intensity, and can be com- 
pensated if immediately observed. 

When a meter of the integrating type 
may be permanently used with the roent- 
gen-ray equipment, the safest method of 


completed. It may also be arranged that 
at the same time the roentgen rays are auto- 
matically switched off. Of course the 
quantity of radiation given can be read 
at any intermediate time. This is desirable 
in order that the attendant may keep him- 
self informed on the progress of the ir- 
radiation, and in case the treatment has to 
be interrupted. 

Three ranges are provided which cover 
intensities of from I to 2,000 r per minute. 
The accuracy of 2 per cent or better, at 
any point within this range, is much higher 
than generally needed in medical work and 
sufficient for the most precise research. 
Dosages from 30 r upwards can be deter 
mined with the error in the same limits. 
Figure 5 shows the accuracy, namely the 
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angle by which the compensation control 
must be turned if the intensity changes by 
2 per cent. 
III. CONVENIENCE AND SAFETY FEATURES 

Figure 6 shows the instrument. The small 
casing at the left contains the electrom- 
eter tube. Attached to it is the ionization 
chamber. The large case (11” X14" X14") 
contains the electrical circuit and the 
various safety devices and controls. 

1. It has already been stated that a main 
requirement in measurement is direct ob- 
servation: the result should appear directly 
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tachment, on which the total dose intended 
may also be set. 

3. For the sake of convenience a dosage 
meter should be ready for use at all times, 
without requiring constant care. The 
electrical power needed is therefore taken 
from the alternating current mains. Special 
precautions have been taken to protect 
the instrument against the effects of all 
kinds of voltage fluctuations in the power 
lines. The Wheatstone bridge, supported 
by a stabilizing tube and a special circuit, 
makes the apparatus insensitive not only 
to voltage drops up to Io per cent but also 


Fic. 6. 4, instrument (complete); B, inside of instrument. 


without intermediate calculation, or the 
necessity of looking through a microscope. 
In the case of intensity measurements this 
demand is fulfilled and simultaneously the 
null method applied in the following way. 
A light beam after being reflected by the 
mirror of the instrument M (Fig. 3) nor- 
mally illuminates a window (see Fig. 6) but 
is deflected as soon as radiation impinges 
upon the ionization chamber. Then a knob 
which controls the compensating voltage 
used in the null method is turned until the 
beam, returning to the window, illuminates 
a numeral which represents the result of 
the measurement. As long as the compensa- 
tion is not adjusted to the correct value, 
the window remains dark, no numeral at 
all appears, and errors in taking readings 
are eliminated. The calibration is of course 
directly in roentgens per minute. 

2. For measurements of the integrating 
type readings are taken on a clock-like 
counterwork belonging to a separate at- 


to sudden voltage fluctuations of a few volts. 

4. Anumber of safety devices have been 
incorporated in order to exclude all pos- 
sible errors which might result from either 
a failure in the apparatus or through a 
mistake on the part of the observer. 
Against the first cause the method of ob- 
taining the readings described above af- 
fords a good protection, since no numeral 
will appear unless the instrument is in 
proper working condition. This holds also 
for the short period of time—a few minutes 

which must elapse after switching on the 
apparatus, before it has become sufficiently 
stable to allow precise measurements. 

5. As with every null method, the nor- 
mal condition should be initially controlled; 
i.e. with no radiation present the numeral 
zero should be illuminated in the window. 
An adjustment of this zero position is pro- 
vided, and the observer almost forced to 
use it in the following manner. The main 
switch is combined with the compensation 
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control so that when the instrument is 
switched off the compensation is auto- 
matically brought back to zero. After 
switching on again the compensation con- 
trol will still be in zero position, and if no 
light appears in the window, the zero ad- 
justment is used, which, incidentally, can- 
not be turned as long as the compensation 
control is off zero. 

6. Three ranges are provided for in- 
tensity measurements, and again the 
ranges can only be changed in zero posi- 
tion. The range switch also shifts the light 
beam so that the numeral corresponding to 
the range in use becomes illuminated. 

7. Not only does the compensating con- 
trol operate with a nearly uniform accuracy 
over the full range, but it is also provided 
that the sensitivity of the light beam, that 
is the deflection corresponding to a change 
in intensity by a definite fraction, does not 
vary much, this is desirable because other- 
wise the instrument would be too sensitive 
at high intensities, and indicate the small- 
est fluctuations. 

8. The apparatus will only operate when 
properly grounded. This prevents disturb- 
ing electrical influences on the instrument 
and simultaneously protects the observer 
against high voltage shocks in the vicinity 


Fic. 7. Device for measuring the ionization of 
the air. 


of improperly arranged roentgen-ray equip- 
ment. 

g. The use of an electrometer tube as the 
element sensitive to the minute electrical 
currents makes possible remote observa- 
tion. In Figure 6 can be seen how the tube 
is housed in a separate small casing, which 
is connected to the large case by a long 
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cable. Only the tube and ionization cham- 
ber has to remain close to the irradiated 
area. The amplified currents can be carried 
to the other part of the meter over con- 
siderable distances so that the intensity of 
the radiation may be observed at the 
roentgen-ray control table; or the output 
of several tubes checked upon from the 
same place. In that fashion the observer is 
also effectively protected against unneces- 
sary exposure to radiation. 

10. The calibration of the apparatus 
should remain unchanged indefinitely, 
since all parts affecting it, the ionization 
chamber, the compensating voltages, and 
the resistance R (Fig. 1) should not alter 
with time. In order to make doubly sure, 
however, of the proper calibration it may 
be checked by a uranium standard. A pos- 
sible dependence of the calibration on the 
wave length—quality—of the radiation 
would not be a characteristic of the instru- 
ment proper, but of the ionization chamber 
used in combination with it. For this in- 
strument, a chamber is provided, which is, 
in accordance with well-known principles, 
constructed to give a wave length inde- 
pendent response within the range usually 
covered in the various applications of 
roentgen therapy. The incorporation of an 
extremely thin window makes it independ- 
ent of wave length from about 6 to 200 
kilovolts. 


IV. PHYSICAL APPLICATIONS 


Since a roentgen-ray meter suitable for 
the intensities commonly used is a meter 
sensitive to extremely minute amounts of 
electricity, it permits of many applications 
in all cases where minute electrical currents 
must be measured, if the ionization cham- 
ber is replaced by other attachments. 

An example with interesting medical ap- 
plications is the ionization of the air. It 1s 
assumed that the amount and kind of ions 
normally contained in the air are of great 
influence on the well-being of man. Much 
research is being done in this field, and im- 
portant hygienic applications are to be 
expected. In a way partly analogous to the 
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method used in roentgen-ray calibrations 
these ions are measured quantitively and 
qualitatively by passing a stream of air 
through an electrical field and measuring 
the very small currents conducted through 
the air at various electrical field strengths 
and air velocities. The device is shown in 
Figure 7. 

By means of a photocell light intensities 
may be accurately measured. This applica- 
tion might become helpful in the physio- 
logical laboratory for the detection, for 
example, of a characteristic fluorescence 
(an interesting possibility is the exact 
definition of a roentgen-ray picture on the 
fluorescent screen) or for spectrographic 
purposes. 

, Other applications of interest more to 
the physicist or the technical engineer are 
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Device for measuring insulating oils. 


the determination of extremely high elec- 
trical resistances or of the electrical con- 
ductivity of insulators. Insulating oils can 
be tested in the device shown in Figure 8. 
The testing of metal castings, which here- 
tofore has only been done by the photo- 
graphic method, also promises to be of 
interest. 
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A VERY EARLY DETECTION OF AN INTRAOCULAR 
FOREIGN BODY OF METALLIC DENSITY 
CASE REPORT 
By DON M. CAMPBELL, M.D., L.R.C.S. (EDIN.) 


DETROIT, MICHIGAN 


N LATE January, 1897, came one, from the 
town of Amherstburg, Ontario, Primeau by 
name, a man in the fifth decade of life, who gave 
this history: ““Ten days previously, while using 
a steel hammer to replace an iron hoop on a 


Fic. 1. Roentgenogram taken in 1897. 


rain barrel, something hit his right eye. The 
sight was immediately blurred; his eye became 
painful and he could not sleep.” 

Upon examination his vision was reduced to 
20/100; there was great pericorneal redness; the 
pupil was contracted and irregular; the iris 
appeared muddy and discolored; there was 
great ciliary tenderness. 

A diagnosis of traumatic iridocyclitis, with 
probable retention of the missile within the 
eyeball, was made; no scar or wound of en- 
trance could be made out. 

Roentgen had, in the autumn of 1895, made 
the discovery of the x-ray, and in early 1896 his 
very important monographic description of this 
most important finding was given to the world. 

Mr. S. M. Keenan, an employee of the 
County of Wayne, Michigan, at Eloise, though 
not a doctor of medicine, had always evinced 
a very great interest in electricity in its many 
ramifications. Upon hearing of Roentgen’s 
great discovery he immediately obtained an 
x-ray tube. Undismayed by the fact that he had 
no proper electrical source for the activation of 
the tube, he set to work to build a static 
machine, and by its force the x-ray tube was 
properly stimulated. 


In the early part of February, 1897, I took 
Mr. Primeau to Eloise, whereupon Mr. Keenan 
took a roentgenogram of the injured eye, and 
the foreign body was clearly shown. Three 
things concerning that trip persistently linger 
in my memory. 

First—There being no automobiles or smoothly 
paved roads as now, we left Detroit about 
5:00P.M.on what was then a new and wonder- 
ful method of travel—a suburban electric car. 

Second—The almost knee-deep snow through 
which we struggled from the electric car to 
the Eloise buildings and back again. 

Third—The amazing monster Mr. Keenan had 
constructed, which, when started, roared like 
Niagara Falls and flashed a brilliant spark 
about 2 or 3 feet long. 

The next day Mr. Primeau was placed in 
St. Mary’s Hospital. 

Sweet produced his chart for the localization 
of intraocular foreign bodies in 1909. 

Dr. Preston M. Hickey first devoted his at- 
tention to roentgenology in 1900. 

(Large magnets were not yet available.) 

Localization of this piece of metal, and a 
magnet for its removal, became important 
problems, but were solved as follows: 

Localization. Before the use of cocaine for 
anesthesia was started, a speculum was intro- 
duced, and with the convex surface of a Daviel 
spoon carefully applied around the ciliary re- 
gion we came upon an exquisitely tender spot. 
This maneuver was carried out several times, 


Fic, 2. Roentgen tube used in taking the 
roentgenogram. 
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Static machine used to activate 
the roentgen tube. 


Fic. 3. 


and, always at the same spot, the tenderness 
was greatly accentuated. This spot was selected 
for the site of the incision; no particular atten- 
tion was paid as to whether or not the ciliary 
body must be wounded. 

The matter of the magnet was soived by the 
selection of the small Hirschberg hand magnet, 
an illustration of which was obtained through 
the courtesy of Kny-Scheerer and Company, 
the well known Surgical Instrument house of 
New York, who hunted up an old catalogue 
of 1902, in which this magnet was illustrated. 

The operation was extremely simple and 
consisted, after proper preparation of the opera- 
tive field, of a single incision by a very sharp 
Graefe, narrow cataract knife at the point of 
selection; no flap was made of the conjunctiva. 

The operation was completed by a single 
careful introduction of the point of the small 
Hirschberg magnet into the depths of the 
wound, whereupon, when the magnet was with- 


Fic. 4. Small Hirschberg magnet used in 
extracting the foreign body. 
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drawn, the foreign body was found clinging 
closely to the point thereof. 
No sutures were used. Atropine was instilled. 
The recovery was prompt and uneventful, 
and the final result a perfectly good eye, the 
exact ultimate vision of which, I regret to say, 
I am unable to give, for the interval of forty- 
two years is too long; but it was useful vision. 
SUMMARY 


1. Here, after forty-two years, is re- 
ported the use of the then very new roent- 
gen ray for the detection of a metallic 
foreign body in the eye. 

2. Long before Sweet’s method was 
available, a perfectly satisfactory method 
of localization was devised and used. 

3. In those early years there were no 
large, strong magnets, as now, but the 
small hand magnet of Hirschberg served 
the purpose well. 

4. An extreme simplicity characterized 
the technique of this procedure. 

5. For comparison, the present , very 
efficient ring magnet is shown. 


Fic. 5. Larger ring magnet now in use. 


/ 
ty 
3 
i 


SEPTEMBER, 1939 


CASE REPORT FROM THE WEEKLY SEMINAR OF 
THE DEPARTMENT OF ROENTGENOLOGY, 
MASSACHUSETTS GENERAL HOSPITAL 


Prepared by J. R. LINGLEY, M.D. 


BOSTON, MASSACHUSETTS 


NASE 129080 (P. H.). A white female, aged 
A sixty-three, entered the hospital because 
of precordial pain and constriction lasting about 
five minutes and occurring four to five times in 


Fic. 1. The completely filled stomach. The lesion 
is obscured by the large amount of barium 
present. 


the past ten years. There were no gastrointesi- 
nal symptoms or other complaints. 

Physical examination showed no cardiac 
enlargement, the sounds were regular, rate 75, 
and of good quality. There were no murmurs 


Fig. 2. The filled stomach with compression over 
the antrum. Note the rounded nodules in the 
mucosa. 


and the blood pressure was 140/80. The rest 
of the physical examination was also negative. 


The blood showed a red blood count of 
4,600,000 with 80 per cent hemoglobin. The 
white blood count was 7,100 with 68 per cent 
polymorphonuclears. The whole blood non- 
protein-nitrogen was 33 mg. per 100 cc. and the 
blood sugar was 100 mg. per 100 cc. On roent- 
gen examination of the gastrointestinal traci 
an abnormality of the middle third of the stom- 
ach was discovered. The films obtained on three 
examinations of this area will be discussed by 
Dr. Hampton. 

Dr. Hampton: The lesion shown on these 
films (Figs. 1, 2, 3, and 4) is characterized by 
multiple rounded filling defects about 0.5 cm. 
in diameter or smaller which occupy the middle 
of the stomach. I think there are a few similar 
defects in the antrum also. In the area where 
they are most definite they are arranged in a 
circular mass and on some of the films it looks 
as though these rounded projections are on top 
of a rather low plateau-like elevation. All of 
these small round defects appear to have flecks 
of barium in their centers, which would suggest 
that they contain a central ulceration. Other- 
wise to me they have the typical appearance 
of polyps. I understand that peristalsis passed 
over the lesion normally and that there were 
no secretions in the stomach. The blood studies 
revealed no evidence of pernicious anemia. | 


Fic. 3. Slightly less compression, showing some ele- 
vation of the mucosa in the affected area. 


looked at these films before I came to the semi- 
nar, but what I am trying to decide now 's 
whether or not this lesion in the stomach 


438 


= 
A = q 
: 


VoL. 42, No. 3 


changed over a period of six weeks. I under- 
stand from Dr. Lingley that the examiners 
thought that it did, but I do not know whether 
they deduced that from the films or the roent- 
genoscopic examinations. Demonstration of a 
change in the lesion may mean quite a lot in the 
diagnosis. This (Fig. 4) is the examination of 
May 24, 1938, and this (Fig. 5) was six weeks 
later. I cannot say that it has changed very 
much. 

I would like to be certain that these defects 
are round polypoid masses instead of enlarged 
rugae projected on end. | think that we have 
both here. There are enlarged mucosal folds 
present and the location of these folds in the 
stomach corresponds to the usual position of 
the localized type of hypertrophic gastritis. 
The differential diagnosis rests between some 
type of gastritis, polyposis and a flat tumor with 
polypoid projections on its surface. If it is a 
tumor it is a very unusual one and I think that 
we can rule out this possibility on the basis of 
the absence of a definite mass and the sug- 
gestion of mucosal folds passing through it in 
places. 

Dr. Homes: If it were a tumor, could it be 
a malignant one? 

Dr. Hampton: It could be a tumor of any 
kind. There is not enough evidence in any of 
these films, however, to make me believe that 
there is actually a mass present. I am now con- 
sidering gastritis—acute gastritis with multiple 
minute ulcerations or just hypertrophic gas- 
tritis. I do not believe hypertrophic gastritis 
would show these small flecks in the center of 
each filling defect. I think that they indicate 
shallow ulcerations like the rare type that Dr. 
Schatzki described once and that we had seen 
demonstrated at one of the roentgen-ray meet- 
ings, a queer type of small, acute ulcerations 
in the stomach due to gastritis. It disturbs me 


Fic. 4. Mucosal relief of the lower half of the 
stomach. Note the fleck of barium in the center of 
some of the nodules. 
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Fic. 5. Localized view showing the thickened 
mucosal folds throughout the nodular area. 


a lot to know that the patient did not have 
any secretions and the mucosal folds elsewhere 
are so normal. 

Dr. ScHatzki: Do you not think that would 
be very unusual? 

Dr. Hampton: Yes, very unusual. I suppose 
I could be wrong in assuming that those flecks 
are due to ulcerations in the centers of those 
nodules, but if they are not small ulcers I do not 
know what they could be. 

Dr. Linctey: The patient was gastroscoped 
and the following is the report submitted by 
the gastroscopist: “The patient was appre- 
hensive and difficult to examine. Preliminary 
drainage of the stomach yielded 3 oz. of cloudy, 
blood-tinged secretion, which contained no free 
hydrochloric acid. The pylorus was not seen, 
but the examination was concentrated in the 
body of the stomach on account of the roentgen 
findings. The view was slightly obscured by 
cloudy and bloody secretion. No entirely 
normal mucosa was seen at any point. The 
gastric wall, particularly extending from the 
lesser curvature around the posterior wall to 
the greater curvature, was pale-white and had 
a slightly mottled and slightly irregular ap- 
pearance. It appeared somewhat elevated like 
an infiltrating neoplasm but not nodular and 
not ragged. In the center of this pearly white 
area there was a dark ulceration about 1.5 cm. 
in diameter, with a brownish-red base. Ap- 
parently the bleeding was coming from this 
area. Toward the anterior wall, the appearance 
was a very bright red. Conclusions: The findings 
are not typical but are more consistent with an 
infiltrating type of neoplasm than with any 
other pathology. Lymphoma is a possibility. 
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I do not see how benign ulcer or gastritis can 
explain this picture.” 

Dr. Hampton: Where did the gastroscopist 
find the ulcer? 

Dr. Linciey: From the description it was 
on the posterior wall. 

Dr. Hampton: I cannot see the ulcer but I 
think that his description of bloody fluid in the 
stomach and a raised surface checks fairly well 
with what I would expect from the roentgen 
findings. The absence of nodular filling defects 


area of abnormal appearing mucosal folds, 
about 8 cm. long by 4 cm. wide which extended 
from the greater curvature centerally across 
the stomach, the changes were most marked on 
the greater curvature. When under pressure 
this area resembled bubbles of air within the 
barium-filled stomach, they were constant in 
all positions, and there was no rigidity of the 
wall. Conclusions: 1 would like to repeat the 
examination in this case to rule out foreign 
material in the stomach, although I think this 


Fic. 6. Photograph of the resected lower half of the stomach showing multiple nodules in 
the mucosa. Note the umbilicated centers of the nodules. 


must mean that these rounded defects are not 
really nodules. He was able to obliterate them 
by stretching the stomach. I still have no other 
diagnosis to make. | think from the roentgen 
picture that we must assume that he had 
gastritis with multiple small shallow ulcera- 
tions. 

Dr. Ho.mes: Before we have the patholo- 
gist’s report let us hear what the roentgen 
report was. 

Dr. Linciey: Your report of the examina- 
tion of the gastrointestinal tract was as follows: 
“There was no delay in the passage of the 
barium meal through the esophagus. The stom- 
ach was low and somewhat atonic. There was 
no irregularity of outline or change in peristalsis. 
In the mid portion of the stomach there was an 


is very unlikely, and that there is a definite 
organic lesion present.” 

The second examination performed one week 
later revealed essentially the same findings and 
the conclusions were that “‘there is a localized 
area of polypoid gastritis present in the middle 
third of the stomach. There is no evidence ot 
malignancy.” 

A third examination, one month later, was 
thought to show some improvement. The con- 
clusions at that time were: “I suppose it |s 
possible for an ulcerating neoplasm to show this 
amount of improvement, but I think this |s 
very unlikely. From the present findings 
would seem much more probable that the 
lesion is benign.” 

Dr. Scuatzki: The case that I saw years ago 
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and the cases of ulcerative gastritis described 
in the literature were not localized as far as I 
know. They were fairly diffuse. In the present 
case, the abnormal area starts abruptly and 
stops abruptly. The fact that the lesion was 
present for a period of six weeks with very little 
change is another point against this type of 
ulcerative gastritis. The ulcerative type of 
gastritis is very acute with marked clinical 
symptoms and I do not believe that it would 
remain completely unchanged over such a long 
period of time. 


Preoperative diagnosis: Carcinoma of the 
stomach. 

Dr. Hampton’s diagnosis: Ulcerative gas- 
tritis. 

Pathological diagnosis: Follicular gastritis. 


Dr. Linctey: The operation was performed 
by Dr. Allen whose report is as follows: “The 
stomach was long and tubular. In the pars 
media we could feel a firm, ridgy area which 
corresponded to the area under suspicion by 
roentgen examination. The rest of the abdomen 
was carefully explored. The gallbladder was 
normal, liver normal, pancreas felt normal. 
The jejunum and ileum were studded almost 
throughout their length with small black spots 
measuring from I to 4 mm. in diameter. These, 
when pressed upon, would become red instead 
of blue; in other words, they appeared to be 
small areas of vascular dilatation, correspond- 
ing probably to multiple angiomata of the in- 
testine described by Osler.. The pelvis showed 
only a tiny uterus with a small fibroid that had 
atrophied. The omentum was firmly adherent 
to an old midline scar. This was freed and after 
completing the novocain block from within, the 
stomach was opened along its anterior border. 
Multiple sessile polypi resembling tapioca were 
seen scattered over the mucosa. It was decided, 
under the circumstances, that in spite of the 
benign appearance of these lesions subtotal 
gastrectomy was indicated and this was carried 
out.” 

Dr. Scuatzxki: I was present at the opera- 
tion. When Dr. Allen opened the stomach one 
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could see multiple small, nodular masses in the 
middle third. There were folds of mucosa stud- 
ded with these small masses, like hobnails, 
exactly corresponding to what you might ex- 
pect from the roentgenoscopic and roentgeno- 
graphic findings. There were no ulcerations 
visible at the time of operacion. I saw the speci- 
men again one-half hour later and I was sur- 
prised to see the change in the appearance of 
the mucosa. The hobnails had almost all dis- 
appeared. There were just a few of them left. 
Those remaining were markedly diminished in 
size and they seemed to be flattened out into 
the mucosa. 

Dr. CasTLeMAn: I saw the specimen about 
two or three hours after it was taken out and 
I understand it changed in appearance during 
those two hours. At that time there were slight 
projections simulating tapioca pudding, but 
they were very tiny and from the gross appear- 
ance we did not think it was neoplastic. Micro- 
scopically, there was extensive lymphocytic 
and polymorphonuclear infiltration through- 
out the tunica propria and in many places es- 
pecially in the regions of the elevations there 
were lymphoid follicles in the submucosa. This 
condition has been called “‘follicular gastritis” 
by Fitzgerald* and often gives the signs and 
symptoms of a peptic ulcer. We were unable to 
demonstrate any true neoplasm. 

Dr. Hoimes: Was there ulceration around 
the follicles? 

Dr. CasrLtemMan: What appeared to Dr. 
Hampton as small, acute ulcerations were prob- 
ably small dimples or umbilications in the 
center of each one of the follicles. 

Dr. Hampton: Where was the hemorrhage 
coming from described by the gastroscopist? 

Dr. CasTLeEMAN: There was no ulceration or 
hemorrhage. 

Dr. ScHatzki: How big were the follicles? 

Dr. CastLemMAn: I should say about 1 to 1.5 
mm. The follicles at the time of pathological 
examination were much smaller than the de- 
fects on the roentgenogram. 


* Fitzgerald, R. R. Chronic follicular gastritis. Brit. 7. Surg. 
1931-1932, 79, 25-46. 
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BASILAR IMPRESSION (PLATYBASIA) 


ITH the widespread use of the roent- 
gen ray, many anomalies in the de- 
velopment of the skeleton have been 
discovered and reported. This is particu- 
larly true in anatomical malformations of 
the spine, but it is not generally known 
that occasionally an anatomical abnor- 
mality in the development of the atlas or 
axis or in the maldevelopment of the 
foramen magnum may be associated with 
marked pressure effects upon the medulla 
and adjacent parts of the central nervous 
system, giving rise to symptoms simulating 
syringomyelia, disseminated sclerosis, or 
progressive spastic paralysis. 
Chamberlain,* in a paper given before 
the Harvey Cushing Society at its meeting 
in New Haven, April 6-8, 1939, called 
attention to the importance of the recogni- 
tion of basilar impression (platybasia), a 
bizarre developmental anomaly of the 
occipital bone and upper cervical spine, 
with striking and misleading neurological 
manifestations. He pointed out the im- 
portance of every neurologist and roent- 
genologist being thoroughly familiar with 
the clinical manifestations and roentgen 
findings in these cases of basilar 1 impres- 
sion, especially as surgical reconstruction 
of the foramen magnum and upper cervical 
spine may prove of marked benefit to the 
patient. He also pointed out that the mor- 
phological changes shown in the roentgeno- 
gram give the impression of softening of 
the base of the skull and molding through 
force of gravity, as though the weight of 
the head has caused the ears to approach 
the shoulders, while the cervical spine, re- 
fusing to be shortened, has pushed the 
floor of the posterior fossa upward into 


* Chamberlain, W. E. Basilar impression (platybasia). Yale 
J. Biol. & Med., May, 1939, 17, 487-496. 


the brain space, resulting in changes in the 
relationships and shapes of such parts as 
the clivus, the petrous portions of temporal 
bones and the foramen magnum. 

In this malformation varying degrees of 
fusion or assimilation of the atlas into the 
occiput are met with. In some cases the 
atlas has lost its identity completely; in 
others, it is fused with the margin of the 
foramen magnum on one side or the other, 
or the ventral part of the vertebra is fused 
with the ventral margin of the foramen, 
while the neural arch is defective. 

This deformity may lead to profound 
changes in the nervous system or the 
changes may be only slight. There is a 
marked tendency for the nervous manifes- 
tations to be progressive, and in some cases 
these changes ultimately become the cause 
of death in the third, fourth or fifth decade, 
though curiously enough the patient may 
not have exhibited any nervous symptoms 
during the first few years of life. 

Some authors have concluded from their 
observations that the deformity itself is 
increasing, and must therefore be on an 
osteomalacic or rachitic basis rather than 
on the basis of a developmental anomaly. 
Chamberlain discussed this with Dr. Richard 
U. Light who pointed out the possibility of 
a better explanation “namely, that when 
skeletal growth takes its characteristic and 
normal spurt in the years just preceding 
puberty, the spinal cord has already at- 
tained its normal adult length. The in- 
crease in the length of the spine may pro- 
duce a certain amount of traction on the 
cord and in cases of ‘basilar impression’ 
deleterious degrees of pressure of the odon- 
toid process against the medulla may begin 
at this period of skeletal growth.” 

Chamberlain states that the American 
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literature is singularly lacking in references 
to “basilar impression” though these mor- 
phological changes have been called atten- 
tion to in the foreign literature. Indeed as 
early as 1844, long before the roentgen ray, 
Ebenius cites as mentioning 
the deformity. Virchow, however, was the 
first to submit a more detailed description 
of the skull changes. Schiller was the first 
to report a case diagnosed during life (by 
roentgen examination, of course). He called 
attention to the effects of the deformity 
upon the nervous system and presented 
clinical examples resulting from this pres- 
sure. 

Clinically the morphological changes 
that occur in the region of the atlas and 
about the foramen magnum are less appar- 
ent than upon the roentgenograms, but it 
is pointed out that the shortness of the 
neck may be noticeable or even marked, 
the movements of the head upon the neck 
are limited and the head may be carried at 
a peculiar angle. 

Chamberlain, in his very comprehensive 
paper, cites a group of cases presenting 
symptoms which could easily be mistaken 
for syringomyelia, disseminated sclerosis or 
progressive spastic paralysis which upon 
careful study proved to be neurological 
manifestations secondary to “basilar im- 
pression.” 

It is important that the roentgenologist 
does not overlook such deformities in his 
studies of the cervical spine. In addition to 
the routine studies of the cervical spine, 
Chamberlain has called attention to the 
importance of a technique of the roentgen 
examination, namely, that the conven- 
tional lateral projection of the cervical 
spine is diagnostic, especially if one pays 
close attention to the relationships of the 
clivus, atlas, and odontoid process of the 
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axis, and that by drawing a base line from 
the dorsal lip of the foramen magnum to 
the dorsal margin of the hard palate any 
measurable degree of basilar impression 
becomes apparent. It is hardly necessary to 
call attention to the fact that the lateral 
projection must include all the cervical 
vertebrae because of the frequency with 
which fusions of other segments lower 
down in the spine are encountered. 

It is in the examination of the foramen 
magnum that Chamberlain calls particular 
attention to a technique which he has de- 
veloped which he terms a fronto-vertex 
projection, it being essentially the reverse 
of the old occipital projection. The central 
ray of the roentgen beam projects a 
shadow of the dorsal rim of the foramen 
magnum through the middle of the frontal 
bone, in the neighborhood of the hair line, 
or even higher, in the region of the coronal 
suture. The disadvantage arising in placing 
the desired detail, namely the foramen 
magnum, at a great distance from the 
roentgen film is overcome by the fact that 
the size of the focal spot of the roentgen 
tubes in general use is so small as to render 
this factor of negligible importance. With 
this fronto-vertex projection a comprehen- 
sive outline of the occipital bone and 
foramen magnum may be obtained. 

Many of the obscure neurological mani- 
festations which suggest degenerative proc- 
esses of the spinal cord may find their 
etiology in this malformation which has 
been termed basilar impression or platy- 
basia. It is by roentgenographic methods 
that these characteristic stenoses or mal- 
formations of the foramen magnum and 
the adjacent cervical vertebrae may be 
determined and the proper surgical pro- 
cedures instituted. 
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LESTER I. LEVYN 


1886— 


R. LESTER I. LEVYN died of 
leukemia on June 24, 1938. Through 
his death many people lost a friend and 
the medical profession will miss his help- 
fulness in solving their problems. 
Dr. Lewyn was born in Buffalo, New 
York, December 28, 1886. He received his 
preliminary education in Buffalo, and his 


1938 


medical degree at the University of Mary- 
land in 1909. After several years in the 
practice of general medicine he entered the 
field of roentgenology. His post-graduate 
studies led him to centers of learning such 
as Harvard Medical School, London, 
Vienna and Berlin Universities. This course 
of study in the science of the roentgen ray 
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completed, he returned to this country, and 
became associated with a group of clini- 
cians interested in research work in the field 
of liver and gallbladder function, especially 
by the use of cholecystography. Dr. 
Levyn’s last contribution on this subject 
was presented in conjunction with Dr. 
Frank Meyers at the International Con- 
gress of Radiology in Chicago, 1937. These 
investigations attracted worldwide notice. 

Dr. Levyn maintained a private office 
and also was on the staff of the Deaconess 
Hospital of Buffalo. During the World War 
he acted as substitute in the Department 
of Roentgenology of the Buffalo General 
Hospital. 

Dr. Levyn was active in charitable en- 
terprises, serving on the Board of Gover- 
nors of the Jewish Federation during 
several years, and he was a past president 


of this organization. He also found time for 
the Men’s Club of Temple Beth Zion and 
had served as its president. 

Dr. Levyn was a thirty-second degree 
Mason and a Noble of the Mystic Shrine. 
He was a member of the Montefiore and 
Maimonides Clubs. Dr. Levyn also held 
memberships in the Buffalo Radiological 
Society, Buffalo Academy of Medicine, 
Erie County Medical Society of the State 
of New York, American Roentgen Ray 
Society, Radiological Society of North 
America, American Medical Association, 
American College of Physicians and Ameri- 
can Editors and Authors Association of 
New York State. 

Dr. Levyn is survived by a sister Evelyn 
and a brother William, both of Buffalo. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


Untrep States OF AMERICA 

AmERICAN ROENTGEN Ray Society 
Secretary, Dr. C. B. Peirce, Royal Victoria Hospital, 
Montreal, Canada. Annual Meeting: Chicago, IIl., 
Sept. 19-22, 1939. 

AmericaAN COLLEGE oF RADIOLOGY 
Secretary, Mac F. Cahal, 540 N. Michigan Ave., 
Chicago, Il]. Next Annual Meeting: New York City, 
June 12, 1940. 

SecTion on RaproLocy, AMERICAN MEDICAL AssociATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. Annual meeting: New City City, 1940. 

Rapro.ocica Society or NortH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: Atlanta-Biltmore Hotel, 
Atlanta, Ga., Dec. 11-15, 1939. 

RADIOLOGICAL SEcTION, BALTimor_E City Mepicat Society 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets 
third Tuesday each month, September to May. 

RaproLocicaL Section, Connecticut Mepicat Society 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets twice annually in May and September. 

Section on Rapio.ocy, Illinois State Medical Society 
Secretary, Dr. W. W. Furey, 6844 Oglesby Ave., Chicago. 

Section, Los Co. Mep. Soc. 
Secretary, Dr. Wilbur Bailey, 2007 Wilshire Blvd., Los 
Angeles, Calif. Meets on second Wednesday of each 
month at County Society Building. 

RaproLocicat Section, SouTHERN AssociaTION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Roentcen Ray Society 
Secretary, Dr. L. J. Taormina, 1093 Gates Ave., Brooklyn, 
N. Y. Meets monthly on first Tuesday, October to April. 

BurraLo Society 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 610 
Niagara St., Buffalo, N. Y. Meets second Monday of 
each month except during summer months, place of 
meeting selected by the host. 

Cuicaco RoENTGEN Society 
Secretary, Dr. C. J. Challenger, 3117 Logan Blvd. Meets 
second Thursday of each month October to May inclu- 
sive at the Hotel Sherman. 

CincinnaTI RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. McCarthy, 707 Race St., Cincin- 
nati, Ohio. Meets third Tuesday of each month, Octo- 
ber to May, inclusive. 

CLEVELAND RapIoLocicat Society 
Secretary, Dr. H. A. Mahrer, 10515 Carnegie Ave. 
Meets at 6:30 p.m. at Mid-Day Club rooms on fourth 
Monday each month, October to April, inclusive. 

Denver CLus 
Secretary, Dr. E. A. Schmidt, 4200 E. gth Ave., Denver, 
Colo. Meets third Tuesday of each month. 

Detrroir RoENTGEN Ray Rapium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 

FLoripa STaTE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. N. Moore, 210 Professional Bldg., 
Ocala, Florida. Meetings in May and November. 

Georota Rapro.ocicat Society 
Secretary, Dr. R. C. Pendergrass, Prather Clinic Bldg., 
Americus, Ga. Meets in November and at annual meet- 
ing of Medical Association of Georgia in the spring. 

ILtinors RapioLocicaL Society 
Secretary, Dr. E. P. Halley, Decatur and Macon County 
Hospital, Decatur, Ill. Meetings held quarterly, time 
and place designated by president. 

InpIANA ROENTGEN SociETY 
Secretary, Dr. C. C. Taylor, 23 E. Ohio St., Indianapolis, 
Ind. Meeting held the second Sunday in May annually. 


Kentucky Society 
Secretary, Dr. J. C. Bell, 402 Heyburn Bldg., Louisville. 
Meets annually in Louisville on third Sunday afternoon 
in April. 

Lone Istanp Rapio.ocicat Society 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brook- 
lyn, N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:30 P.M. 

MicHIGAN ASSOCIATION OF ROENTGENOLOGISTS 
Secretary, Dr. C. S. Davenport, St. Lawrence Hospital, 
Lansing. Three meetings a year, Fall, Winter, Spring. 

MILWAvuKEE RoentcEN Ray Society 
Secretary, Dr. I. I. Cowan, Mt. Sinai Hospital, Mil- 
waukee, Wis. Meets monthly on first Friday at Uni- 
versity Club. 

Minnesota Rapio.ocicat Sociery 
Secretary, Dr. J. P. Medelman, 572 Lowry Medical Arts 
Bldg., St. Paul. 

NEBRASKA RADIOLOGICAL SociETY 
Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets first Wednesday of each month, at 6 P.m., 
at either Omaha or Lincoln. 

New Encianp ROENTGEN Ray Society 
Secretary, Dr. A.O. Hampton, Massachusetts General 
Hospital, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

Society or New JERSEY 
Secretary, Dr. W. J. Marquis, 198 Clinton Ave, Newark. 
Meets annually at time and placeof State Medical Society. 
Mid-year meetings at place designated by president. 

New York RoentcEN Society 
Secretary, Dr. R. D. Duckworth, 170 Maple Ave., White 
Plains, N. Y. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:00 P.M. 

Nortu Carouina RoentTGEN Ray Society 
Secretary, Dr. Major Fleming, Rocky Mount, N. C. An- 
nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated. 

Centra New York RoentceEN Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syra- 
cuse. Three meetings a year—January, May, November. 

Paciric RoENTGEN CLuB 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif, Meets annually, during meeting of Cali- 
fornia Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. E. Wurster, 416 Pine St., Williamsport, 
Pa. Annual meeting, June, 1940, exact time and place 
to be decided. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. B. R. Young, Temple University Hospital. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 p.m., in Thompson Hall, College 
of Physicians, 19 S. 22d St 

PirtsBURGH ROENTGEN SocIETY 
Secretary, Dr. H. W. Jacox, 4800 Friendship Ave., Meet- 
ings held second Wednesday each month, 4:30 P.M., 
October to June at various hospitals. 

Rocuester Roentcen Ray Society, Rocuester, N. Y. 
Secretary, Dr. S. C. Davidson, 277 Alexander St., Meets 
on second Thursday from October to May, inclusive, 8 
p.M., Rochester Academy of Medicine Building. 

Sr. Louis Society or RapIoLocists 
Secretary, Dr. W. K. Mueller, University Club Bldg. 
Meets fourth Wednesday of October, January, Marc 
and May, at a place designated by the president. 

San Francisco Rapio.ocicat Society 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco. Meets monthly on first Monday at 7:45 P.M., 
alternately at Toland Hall and Lane Hall. 


* Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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Soutn Carouina X-Ray Society 
Secretary, Dr. Hillyer Rudisill, Jr., Roper Hospital, 
Charleston. Meets in Charleston on first Thursday in 
November, also at the time and place of South Carolina 
State Medical Association. 

TENNESSEE RADIOLOGICAL SociETY 
Secretary, Dr. F. B. Bogart, 311 Medical Arts Bldg. 
Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association. 

Texas Rapio.ocicat Society 
Secretary, Dr. H. C. Harrell, 517 Pine St., Texarkana, 
Texas. Meets in Temple, Texas, Oct. 20-21, 1939. 

Universiry oF MicuicaAn DEPARTMENT OF ROENTGEN- 
oLocy Starr MEETING 
Meets each Monday evening from September to June, 
at 7 p.m. at University Hospital. 

University or Wisconsin Rapio.tocicaL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 P.M., 
Room 301, Service Memorial Institute. 

Virornta Society 
Secretary, Dr. V. W. Archer, University Hospital, Uni- 
versity, Va. Meets annually in October. 


CuBa 


Sociepap Cubana DE Rapio.ocia FisioreRaPIA 
Secretary, Dr. Francisco Padron, Enrique, Villuendas 64, 
Havana, Cuba. Meets monthly in Havana. 


BritisH Empire 


British InstrruteE oF Rapiotocy INCORPORATED WITH 
THE R6NTGEN Society 
Meets monthly on third Thursday, from November to 
June inclusive, at 8:15 p.m., 32 Welbeck St., London. 

Section or or THE Royat Society or 
Mepicine (Conrinep To Mepicat MemBers) 
Meets on the third Friday of each month during the 
winter at 8:15 p.m. at the Royal Society of Medicine, 
1, Wimpole St., London, W. 1. 

Facu.ty or RapDIoLocists 
Secretary, Dr. Barbara M. Key, 32 Welbeck St., London, 
W.1, England. 

Section oF Rapiotocy anp Mepicat Etecrriciry, Aus- 
TRALASIAN Mepicat Concress 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British Mepicat AssociaTIon 
Secretary, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to Nov. incl. for scientific discussion. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Secretary, Dr. A. C. Singleton, Medical Arts Bldg., To- 
ronto, 5, Ontario. 

Section or RaptoLocy, Canapian MEpIca AssociaTION 
Secretary, Dr. C. M. Jones, Inglis St., Ext., Halifax, N.S. 

Rapro.ocicat Section, New Britiso MEpIcat 
ASSOCIATION 
Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 


ConTINENTAL Europe 

Be.aian Society oF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134, Louvain 
(Belgium). 

Meets monthly on second Sunday at d’Egmonds Palace, 
Brussels, except in the summertime. 

Soctepap Espanota pe Raptotocia y 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7, Madrid, 
Spain. Meets monthly in Madrid. 

Société pe Rapio.ocie Mépica.e pe France 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 

Société Suisse pE Rapiotocie (ScHWEIZERISCHE 
GEN-GESELLSCHAFT) 

Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 

Secretary for German language, Dr. Scheurer, Molz- 
gasse, Biel. Meets annually in different cities. 


Société Francaise p’ELecTROTHERAPIE ET DE RapioL- 
ocie MEDICALE 
Meets monthly on fourth Tuesday, except during month 
of August and September, 12 Rue de Seine, Paris. 

AssociaTION OF GERMAN ROENTGENOLOGISTS AND Rapi- 
OLOGISTS IN CzECHO-SLOVAKIA 
Secretary, Dr. Walter Altschul, German University, 
Prague, 11.52. 

DeutscHe ROnTGEN-GESELLSCHAFT (GESELLSCHAFT Fir 
RONTGENKUNDE UND STRAHLENFORSCHUNG) 

Meets annually in April, alternating one year in Berlin, 
one year in some other German city. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 

Permanent Secretary, Professor Dr. Haenisch, Klopstock- 
strasse 10, Hamburg, Germany. 

Siip- unp WEsTDEUTSCHE RONTGENSELLSCHAFT 
Meets annually in different cities. 

Norp- unp OstDEUTSCHE RONTGENGESELLSCHAFT 
Meets annually in different cities. 

Dutcu Society or ELecrroLocy AND ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the fall. 

Societa Rapiotocia MeEpica 
Secretary, M. Ponzio, University of Turin, Prof. Turin 

SocieTATEA RoMANA DE RapioLoci£ si ELEcTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banul Miaracine, 30, 
S. I., Bucuresti, Roumania. 

Meets second Monday in every month with the ex- 
ception of July and August. 

A.t-Russtan Roentcen Ray Association, Lenincrap, 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson, 
Meets annually. 

LENINGRAD RoENTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock State Insti- 
tute of Roentgenology and Radiology, Leningrad. 

Moscow Roentcen Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. Meets monthly on first Monday at 
8 o'clock. 

Po.tsu Society or RapIoLocy 
Secretary, Dr. Jan Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw Section, Society or RapIoLocy 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summertime. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summertime: 

Society or Mepicat Rapio._ocy 1n SwEDEN 
Meets in Stockholm. 

Society or Mepicat RapioLocy 1n Norway 
Meets in Oslo. 

Society or Mepicat Rapio.tocy 1n DENMARK 
Secretary, Dr. G. Biering, Copenhagen. 

Meets the second Wednesday of each month from 
October to July in Copenhagen, at 8 o’clock in the 
State Institute of Roentgenology. 

Society or Mepicat Rapio.ocy 1n FINLAND 
Meets in Helsingfors. 

Vienna RoEntTGEN Society 
Meets first Wednesday of each month, at 6:30 P.M. at 
Zentral-Réntgen Institut des allgemeinen Krankenhauses 
Alserstrasse 4. 


ORIENT 
Japan X-Ray AssociaTION 
c/o Orthopedic Surgery, Tokyo Imperial University 
Meets annually in April. 
Kinki RoENTGEN-ABEND Society 
Director, Dr. Prof. Taiga Saito, Ogawaoike Tyoto 
Japan. Meets bi-monthly on third Sunday. 
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RADIOLOGICAL SERVICES FOR 
CRIPPLED CHILDREN* 


Stimulated by free grants-in-aid from 
federal funds appropriated under Title 5, 
part 2 of the Social Security Act, forty- 
seven states and Alaska, Hawaii, and the 
District of Columbia, have enacted tax 
measures for the rehabilitation of crippled 
children. When approved by the Chil- 
dren’s Bureau of the U. S. Department of 
Labor the state plans thus created receive 
a grant from the federal government based 
upon the need in each state but in nocase 
exceeding the amounted raised and avail- 
able for expenditure within the state. 

Practically every crippled child requires 
a roentgen examination before remedial 
measures may be begun. The operation of 
these plans is therefore of very great im- 
portance to radiologists and considerable 
attention has been given to the methods 
through which radiological services are 
provided to beneficiaries of the act. 

Recently the Inter-Society Committee 
for Radiology made a study of representa- 
tive plans in a number of states to deter- 
mine the status of radiology in the opera- 
tion of these plans and the manner in 
which radiologists are compensated for 
their service. No two plans are exactly 
alike and a wide variety of methods are 
employed for the administration of the 
plans and the remuneration of ortho- 
pedists, pediatricians, plastic surgeons, 
radiologists, and others who may be called 
upon to render service authorized under 
the state acts and approved by the federal 
department. 

In a considerable number of states ortho- 
pedists alone are remunerated on a fee 
schedule or a part-time basis for services 
to crippled children. In most such plans 
provision is made for the payment of a 
consultant’s fee of from five to ten dollars 
when another specialist is called in to 
assist in the diagnosis or treatment of the 
patient’s condition. In others, provision is 
made for payment to pediatricians, and 
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plastic surgeons, while in about half of the 
plans in operation provision is made for 
payment to radiologists on a fee schedule 
basis. Whenever a fee schedule has been 
adopted, it will usually be found to be on a 
reduced basis, in some cases amounting to 
50 per cent of the regular fee for private 
patients or an amount about equal to the 
cost of rendering the service. 

Benefits of the crippled children’s pro- 
gram are confined, presumably, to children 
whose parents are unable to pay the cost 
for private treatment. In several states 
children are admitted for diagnosis of their 


‘condition before their economic eligibility 


is considered. In these states, the authori- 
ties declare that the ability of the parent 
to pay for treatment cannot be accurately 
determined until diagnosis is made and the 
probable cost of such treatment can be 
known. In these states therefore, the 
services of the roentgenologist is called 
upon before any consideration is given to 
the patient’s ability to pay for private 
treatment. 

In the great majority of states the plan 
is administered by the department of 
health. In a number of states, the voca- 
tional department or the department of 
public welfare has the responsibility for 
administration of the plan. In one state, 
Iowa, the program is carried on entirely 
under the administration of the state uni- 
versity. 

From a questionnaire sent to forty-eight 
state representatives of the Inter-Society 
Committee, twenty-four replies were re- 
ceived answering specific questions con- 
cerning the operation of the crippled chil- 
dren’s program and the methods for secur- 
ing roentgenologic diagnosis. In seven 
states no provision is made for the re- 
muneration of roentgenologists rendering 
service to beneficiaries of the act. Some of 
these apparently do not contemplate the 
necessity for roentgen examinations while 
others apparently presume it to be a part 
of hospitalization. In Arkansas, Georgia, 
Kansas, North Carolina, Ohio, Oklahoma, 
Tennessee, and Virginia, it is reported that 
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no provision is made for radiological 
services. In these states therefore, the ad- 
ministrators of the plan regard radiology 
as a part of the hospital accommodations 
and expect roentgen diagnosis to be in- 
cluded by the hospital for the per diem 
payment it receives for hospitalized chil- 
dren. 

One correspondent reports that “We are 
informed that the federal agency takes the 
position that the hospitals pay the roent- 
genologist stipulated salaries; hence, no in- 
dividual payments are made.” The infor- 
mation this correspondent has received is 
obviously inaccurate, in view of the fact 
that a number of states do provide for the 
payment of fees for radiological services 
under plans that are approved by the 
Children’s Bureau. The decision reached in 
these states is therefore a local and arbi- 
trary one and has not been influenced by 
the federal authorities charged with the 
approval and advisory control of state 
plans. 

In Alabama, California, Colorado, Con- 
necticut, Indiana, Kentucky, Michigan, 
Minnesota, Montana, Nebraska, Oregon, 
Texas, Utah, Vermont, and Wisconsin, cor- 
respondents reported that the state ad- 
ministrative agency provides for payment 
for radiological services performed on 
crippled children. In most of these pay- 
ments are made according to an adopted 
fee schedule. As stated above, these fee 
schedules are customarily on a reduced 
basis and the maximum amount allowed 
for any single examination is usually about 
ten dollars. In a few states it is no higher 
than five dollars per examination. In some 
states a complete schedule has been ap- 
proved, setting forth the fee allowed for 
various procedures. In a few states the fee 
schedule is used only for out-patients or 
for after-care and check-ups. Radiological 
services in these plans are included in the 
per diem payment allowed to hospitals 
while the beneficiary is confined to the 
hospital. 


Included in the regulations of nearly 


» 1939 


every state plan is the provision that 
specialists performing services for the 
beneficiaries of the act must be certified by 
their national examining board and in such 
cases radiologists are not permitted to re- 
ceive remuneration for their services unless 
they are diplomates of the American Board 
of Radiology. 

In North Carolina it is reported that no 
arrangement is made for payment to radi- 
ologists while anesthetists are remunerated 
for services rendered on a fee schedule 
basis. The same is no doubt true in some 
other plans where no provision is made for 
radiological fees. 

To those radiologists in states where no 
provision is made for fees for radiological 
services, the Inter-Society Committee sug- 
gests that conferences be held with the 
local authorities in an effort to secure a 
more equitable arrangement. All these 
projects are admittedly of a charitable 
nature and fees should be reduced to a 
minimum, but there is no good reason why 
recognition should not be given to the im- 
portant réle of roentgen diagnosis as a 
necessary preliminary to the institution of 
orthopedic measures. For services rendered 
to both in-patients and out-patients ar- 
rangements should be made for paying for 
roentgen diagnosis on a reduced fee sched- 
ule. Even in those institutions where 
radiological fees for services rendered to 
hospitalized patients are customarily col- 
lected by the hospital, it is unfair to both 
the hospital and the radiologist to expect 
these services to be rendered as a part of 
hospital care and included in the per diem 
allotment in the case of beneficiaries of the 
crippled children’s program. 


Mac F. 
Executive Secretary 


CORRECTIONS 
Concerning the paper by Robb and 
Steinberg on “Visualization of the cham- 


bers of the heart, the pulmonary circula- 
tion, and the great blood vessels in heart 
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disease,’ in the July, 1939, issue of the 
Journal, the authors wish the following cor- 
rective note published: 

Through oversight, the superior vena 
cava (scv) in Figures 4B and 18B and the 
aortic arch (ao) in Figure 8B are repre- 
sented as lying behind instead of in front 
of the right pulmonary artery (RPA) and 
the trachea (TR) respectively. These errors 
should be corrected by completing the lines 
representing the superior vena cava in 
Figures 4B and 188 and the aorta in 
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Figure 8B, and by erasing the lines repre- 
senting the right pulmonary artery and the 
trachea, respectively, at the points of in- 
tersection. 


In the article on “Roentgen therapy in 
acute and chronic otitis media” by Brown, 
Titche and Lawson in the August, 1939, 
issue of the Journal, the first line of the 
second column, page 286, should read as 
follows: ‘‘(2) bulging of the drum without 
obliteration of the short process.” 
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BOOK REVIEWS 


Books sent for review are acknowledged under: Books Received. This must be regarded as a sufficient return 
Sor the courtesy of the sender. Selections will be made for review in the interests of our readers as space permits. 


A Text-Book or X-Ray Dtacnosis. By 
British Authors. In Three Volumes. Edited 
by S. Cochrane Shanks, M.D., Physician, 
with charge of out-patients, Departments of 
Radiology and Electro-therapy, Charing 
Cross Hospital; Radiologist, The Prince of 
Wales’s General Hospital, etc.; Peter Kerley, 
M.D., M.R.C.P., D.M.R.E., Physician to 
the X-Ray Department, Westminster Hospi- 
tal; Radiologist, Royal Chest Hospital, etc.; 
and E. W. Twining, M.R.C.S., L.R.C.P., 
D.M.R.E., Radiologist, Royal Infirmary, 
Manchester; Radiologist, Christie Hospital, 
etc. Volume 1: Cloth. Price, sos. Pp. §91, 
with 398 illustrations, Volume u: Cloth. 
Price, £2.2.0. Pp. 458, with 307 illustrations. 
London: H. K. Lewis & Co., Ltd., 1938. 


This is an excellent textbook which will find 
a warm welcome in all English-speaking lands, 
both from radiologists and from physicians and 
surgeons generally, for it constitutes an authori- 
tative reference. 

The first volume includes the cardiovascular 
system (Peter Kerley), the respiratory system 
(E. W. Twining) and the urinary and male 
genital tracts (C. Jennings Marshall and S. 
Cochrane Shanks). The second volume includes 
the alimentary tract (S. Cochrane Shanks), the 
biliary tract (Peter Kerley), the abdomen (S. 
Cochrane Shanks), the female genital tract 
(R. E. Roberts and J. St. George Wilson), and 
obstetrics (R. E. Roberts). 

The third volume by numerous authors is to 
include the central nervous system, accessory 
nasal sinuses, labyrinth and mastoid processes, 
the teeth and jaws, bones, joints and soft tis- 
sues, and cineradiography. This volume has 
not yet made its appearance. 

In perusing the work, the reviewer is struck 
with the logic of the presentation of the subject 
matter, the appropriateness of the illustrations. 
These, by the way, are of first class, and well 
reproduced in the most desirable manner. The 
descriptions seem adequate without being 
ponderous. The press work is excellent. 

The cardiovascular section is treated in about 
ninety pages with seventy illustrations. The 
roentgenograms of congenital heart lesions are 
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particularly interesting. It may be that we 
shall develop more skill in the recognition of 
the specific type of congenital heart lesions, a 
thing which at present few are able to accom- 
plish with the roentgen method aided by all the 
other means of diagnosis at our command. 
The author thinks arteriography will find a 
much greater use in future, but doubts the 
ultimate value of thorotrast, because of its 
potentialities for damage to the liver. 

In the second section Dr. Twining begins 
with a practical discussion of technique. He 
seems to prefer tomography to stereoscopy for 
the location of cavities and bronchial obstruc- 
tions. This is in distinct contrast with the usual 
opinion in the United States. Special attention 
is given by the author of this section to the 
diagnosis of bronchial carcinoma, bronchiecta- 
sis, and congenital cystic lung. Pneumonia, 
fibrosis, tuberculosis, in fact all the encoun- 
tered pulmonary lesions find their complete 
discussion here. The pleural lesions are dealt 
with in a separate chapter. 

The urinary tract deals fully with urography, 
and discusses all the common lesions and 
many rare ones. The authors put forth their 
views on neuromuscular dysfunction in the 
urinary tract to explain certain rare but 
puzzling pathological syndromes. How blood 
clots may confuse the diagnosis is nicely shown 
in several excellent roentgenograms. 

The second volume begins with a discussion 
of the alimentary tract. The text seems to be 
very complete. There are some differences in 
technique of gastrointestinal examination noted 
as compared with the standardized American 
methods, but it is interesting to observe the 
methods of others. The author of this section 
seems to underestimate the value of the roent- 
gen study of the appendix. The discussion on 
mucosal relief studies of the digestive tube are 
timely and valuable. 

In the female genital tract, Roberts advises 
uterosalpingography with lipiodol. He ev- 
dently finds the method simple and satisfac- 
tory. Obstetrical chapters are adequate. 

We anticipate that the third volume of this 
comprehensive text will come up to the exce!- 
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lent standards set by the part of the work which 
we have had the privilege of reviewing. The 
publishers and the authors are to be con- 
gratulated. 

James T. Case 


CANCER OF THE CoLon AND Rectum: Its 
DIAGNOSIS AND TREATMENT. By Fred W. 
Rankin, B.A., M.D., Sc.D., F.A.C.S., Sur- 
geon, Joseph’s and Good Samaritan 
Hospitals, Lexington, Kentucky, and A. 
Stephens Graham, M.D., M.S. (in Surgery), 
F.A.C.S., Surgeon, Stuart Circle Hospital, 
Richmond, Virginia; Assistant Professor of 
Surgery, Medical College of Virginia. Cloth. 
Price, $5.50. Pp. 358, with 133 illustrations. 
Springfield, Illinois: Charles C Thomas, 
1939- 

The almost overwhelming pace at which 
surgical knowledge and experience have ad- 
vanced in the past few years demands mono- 
graphic presentation of even the rarer lesions 
for the reader desiring to master any phase of 
the subject. Textbooks can give only skeleton 
outlines and the larger systems of medicine 
and surgery often fall short of completeness be- 
cause of the many fields of specialization they 
must cover. 

The diagnosis and treatment of cancer of the 
rectum and colon have not advanced with the 


same rapidity and precision as have those of 


many other lesions in other parts of the body. 
Early diagnosis of cancer of the colon has only 
become possible with the increasing skill of the 
roentgenologist who now depicts this organ 
with remarkable accuracy. 

Good surgical treatment has only become 
possible since physiological, chemical, and bac- 
teriological investigations of the gastrointestinal 
tract have enabled us to substitute treatment 
of the patient as a whole for the former purely 
mechanical attack. Because of the many diffi- 
culties encountered in treatment this has been 
well carried on by a comparatively few master 
surgeons to whose investigations and clinical 
experience the rest of us are indebted. The 
senior author of this book has been, through 
his research in the laboratory and his work in 
the operating room, one of the leaders in ad- 
vancing our knowledge and improving techni- 
cal methods of treatment of this disease. No 
one is better fitted than he to summarize the 
present day views on cancer of the colon and 
rectum. 
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The subject matter of the book is divided 
into three main parts. The first deals clearly 
and concisely with general considerations, con- 
taining chapters on anatomy, physiology, 
pathology, symptoms and diagnosis. The sec- 
ond part concerns itself with the fundamental 
aspects of treatment with chapters on operabil- 
ity and prognosis, choice of operation, opera- 
tive mortality, end-results and preoperative 
and postoperative care. The chapter on radio- 
therapy of cancer of the rectum is by Dr. Fred 
M. Hodges in which he presents briefly but 
clearly and impartially the present day possibil- 
ities and limitations of radium and roentgen 
radiation for cure and palliation, alone and as 
an adjunct to surgical treatment. 

Part three is devoted to chapters on all phases 
of operative procedures. The historical consid- 
eration of the subject, so hazy in the minds of 
most surgeons, leading them to constant in- 
accuracies of statement, are well and inter- 
estingly classified. Technical stages of opera- 
tions that will cover all possible contingencies 
of the disease are clearly described and illus- 
trated. Happily the authors have not included 
descriptions of outmoded operations but have 
given only those operative methods that in 
their experience have proven sound and worth- 
while. Controversial points in treatment based 
on minor technical differences have obscured 
major surgical principles for long in the litera- 
ture of this field of surgery and it is refreshing 
to read here a judicial and sensible discussion 
of the merits and limitations of the various 
technical procedures in the light of broad funda- 
mental considerations. 

The format of the book is attractive, the 
paper and type make pleasant reading. It is 
written in a style of informal personal narra- 
tive that makes its study a pleasure. The book 
is adequately documented with easily available 
references at the end of each chapter. The 
illustrations are ample in number, well chosen 
and clearly reproduced. The graphic drawings 
of operative technique, largely by Miss Booth, 
will be found attractive and helpful to students 
of the book. 

This complete, authoritative and impartial 
presentation of the subject can be read with 
profit by everyone interested in or concerned 
with the diagnosis and treatment of cancer of 
the large bowel. It is especially valuable for the 
surgeon as the chapters on technical procedure 
are written for him, but the internist, roent- 
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genologist and general practitioner can read 
with interest and benefit those parts of the book 
dealing with problems common to every one 
treating the sick. They can learn what modern 
surgery offers for treatment, the results of 
which in the hands of the expert are better 
than those obtained in the treatment of cancer 
in many other parts of the body. These results 
will be improved only when general prac- 
titioners, internists, roentgenologists and sur- 
geons work on this problem in close harmony. 
FREDERICK A. CoLLER 


SoME FUNDAMENTAL ASPECTS OF THE CANCER 
ProBLemM. Symposium Sponsored by the 
Section on Medical Sciences of the American 
Association for the Advancement of Science, 
Atlantic City, N. J., December 29, 1936- 
January 1, 1937. Edited by Henry Baldwin 
Ward. Occasional Publications of the Ameri- 
can Association for the Advancement of 
Science. No. 4. June, 1937. Suppl. to Science, 
Vol. 85. Cloth, price, $2.50; paper, price, 
$2.00. Pp. 248, with illustrations. New York: 
The Science Press, 1937. 


A series of 31 papers on the various aspects 
of the cancer problem read before the American 
Association for the Advancement of Science is 
divided into five sections and published in a 
small compact volume as a supplement to 
Science. 

The first division on “Heredity and Constitu- 
tional Factors” includes seven articles from the 
foremost experimental laboratories. Maud Slye 
still insists that the etiological factor in cancer 
lies entirely within the chromosome while C. C. 
Little and several others are equally certain 
that the disease is produced by some agent out- 
side the chromosome. The conclusions of the 
various authors show little agreement and in- 
dicate that genetic investigations are still in a 
somewhat chaotic state. The majority seem to 
believe that although a hereditary factor ex- 
ists, extrinsic factors are of greater importance. 

The largest section is entitled “Induction, 
Stimulation and Inhibition of Tumorous 
Growths” and includes nine papers from the 
laboratories of Harvard, Yale, Columbia, 
Johns Hopkins and Cornell Universities and 
the Rockefeller Institute. Fieser gives an ex- 
cellent summary of the experimental produc- 
tion of cancer with certain hydrocarbons in the 
1:2-benzanthracene series and elaborates the 
theory that substances formed from cholesterol 
and the bile acids in the human body may play 
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a similar rdle. Gardner reviews the evidence 
indicating that estrogenic hormones play a part 
in the production of cancer, and Geschickter 
and Astwood describe the benign changes in 
the breast attributed to the effects of estrin. 
Ferguson suggests a new classification for 
teratoma testis and Bagg describes his work 
with a teratoma testis produced in roosters by 
the injection of zinc chloride. Murphy has 
extracted a substance from the placenta and 
embryonic skin capable of inhibiting the 
growth of malignant cells, and Jobling, Sproul 
and Stevens report the isolation of the active 
principle of Rous chicken sarcoma No. 1. 

The third division entitled “Metabolism of 
Cancerous Tissue” is made up of five articles 
which deal for the most part with pure science. 
Lewis describes the characteristics of sarcoma 
cells studied over long periods of time in pure 
culture and Burk gives a lengthy discussion of 
the literature dealing with the theories explain- 
ing carbohydrate metabolism and its relation 
to the cancer cell. Voegtlin, Johnson, Maver 
and Thompson demonstrate the fact that cer- 
tain of the amino acids, particularly gluta- 
thione, exert a real effect on the growth of 
malignant cells, and Hammett claims cell 
differentiation is retarded by arginine and for- 
warded by glutamic and aspartic acids and 
tyrosine. Scott, using the method known as 
microincineration, shows that the distribution 
of salts in embryonal cells differs from that in 
adult cells and assumes a similar change in 
neoplastic cells. 

Seven papers are included in the fourth sec- 
tion entitled “Radiation.” Tuve gives a résumé 
of the various types of high-energy radiations 
which appear to have some bearing on biologi- 
cal problems and Taylor presents a highly 
technical discussion of the determination of 
roentgen-ray quality by filter methods. Failla 
elaborates his theory explaining the swelling 
of irradiated malignant cells and Aebersold and 
the Lawrences describe the effects of neutrons 
on neoplastic tissue. This last paper is very 
interesting because it compares roentgen rays 
and gamma rays with neutron rays and relates 
the differences in absorption and _ biological 
effect of the two forms of energy. Zirkle dis- 
cusses the relation of the biological effects of 
alpha particles and neutrons, and Jares and 
Warren produce evidence to prove that the 
effectiveness of fractional roentgen therapy 's 
greatly enhanced when combined with frac- 
tional fever therapy. The last paper by Evans 
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and Aub covers a careful metabolic study of 
patients suffering from radium poisoning and 
describes the improvement observed following 
the increased elimination of radium which ac- 
companies an increased elimination of calcium. 

The last section entitled “General Discussion 
of the Cancer Problem” is made up of three 
papers. Dublin reviews the cancer mortality 
statistics obtained from the records of the 
Metropolitan Life Insurance Company over a 
period of twenty-four years and estimates the 
probable mortality for the next twenty years. 
Figures are given for cancer arising at different 
sites in the body, and radiologists should be 
interested in the observation that the death 
rate for the disease is steadily decreasing in such 
locations as the female genitalia, buccal cavity 
and skin where radiation therapy is most 
effective, whereas it is increasing in most of 
the other locations. The social significance of 
cancer is discussed briefly by C. C. Little and 
Walter Schiller of the University of Vienna re- 
views the changes in the conception of the 
disease which have occurred in the past forty 
years. 


CuHarLes L. MartTIn 
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i.A IMPREGNACION VISCERAL MEDIANTE SALES 
RADIOACTIVAS: METODO DE EXPLORACION 
RADIOLOGICA. By Eduardo L. Lanari, Miguel 
Eduardo Jérg and Juan Alberto Aguirre. 


Paper. Pp. 349, with 129 illustrations. 
Buenos Aires: Actualidad Médica Mundial, 
1937- 


In this monograph is contained practically 
all that is known about the effects of the injec- 
tion of colloidal thorium into the human and 
animal body. By an exhaustive series of ex- 
periments on animals and man the authors 
come to the conclusion that even though thoro- 
trast may in certain cases furnish valuable 
data, its use, due to the fact that it is not ex- 
creted, always leads to irreparable injury of the 
spleen, the liver, the kidneys, and to the retic- 
ulo-endothelial system. The work is profusely 
illustrated befitting each step of the authors’ 
profound study. Their own work is supple- 
mented by a bibliography of thirty-four pages 
of (approximately 350) references. 

This book ought to do much toward settling 
the question of the clinical value of colloidal 
thorium. 

E. T. Leppy 


>) 
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DEPARTMENT OF TECHNIQUE 
Department Editor: Rosert B. Tarr, M.D., B.S., M.A., 105 Rutledge Ave. 


Charleston, S. C. 


BARIUM ENTEROCLYSIS 


A METHOD FOR THE DIRECT IMMEDIATE EXAMINATION 
OF THE SMALL INTESTINE BY SINGLE AND 
DOUBLE CONTRAST TECHNIQUES* 

By J. GERSHON-COHEN, M.D., and HARRY SHAY, M.D. 


PHILADELPHIA, PENNSYLVANIA 


HE direct roentgen examination of the 

small intestine has been shown feasible 
by direct filling through a duodenal tube by 
the work of many men, among whom might 
be mentioned Pesquera, Cole, Case, Shif- 
fer, and Ghelew and Mengis. 


Fic. 1. Flask, transfusion syringe and duodenal tube 
used for barium enteroclysis. 


During some recent studies of pyloric ac- 
tion, we were impressed by the competency 
of the pyloric valve when the duodenum 
was filled directly through a duodenal tube. 
The opaque contents, viewed roentgeno- 
scopically, moved forward quickly into the 
jejunum instead of backward into the 
stomach, the pylorus remaining closed de- 
spite complete filling of the duodenal cap. 
The reflux into the stomach took place only 
if the pressure of the column injected into 


the duodenum was elevated too high. More 
striking even than the competency of the 
pylorus and the progress of the head of the 
column into the jejunum, however, was the 
rapid rate of movement of the column 
through the jejunum and ileum. Complete 
filling of the entire small intestinal tract 
can be accomplished in a few minutes. It 
requires from eight to fifteen minutes for 
the head of the column to reach the ileoce- 
cal valve and cecum and thisis followed by 
rapid filling of the right colon. This quick, 
complete filling of the entire small intesti- 
nal tract is accomplished with 800-1,200 
ce. 

The mixture used is a simple water sus- 
pension of barium sulphate, 3 oz. to 250 cc. 
of water. The filling is done under roent- 
genoscopic control. By careful observation 
of the head of the column and by separa- 
tion of overlapping coils, a very satisfac- 
tory roentgen examination of the whole 
small intestinal tract can be made. We 
found it expedient to stop after the injec- 
tion of each 200 cc. to make a roentgeno- 
graphic record. This gives us records of 
segments before the occurrence of overlap- 
ping. 

The opaque suspension may be allowed 
to flow in by gravity like an enema. The 
pylorus will hold if the container is not ele- 
vated too high. A height up to Io inches is 
usually below that which might produce a 
pressure sufficient to overcome the compe- 


* From the Medical Research Laboratory, Samuel S. Fels Fund, Medical Tower, Philadelphia. Presented before the Philadel; 


Roentgen Ray Society, March 2, 1939. 
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Fic. 2. Stages of filling with barium enterocylsis. 4, ducdenal tube in place; tip curled back in third duodenal 
segment, B, at the end of two minutes with 200 cc. injected. The duodenum and the first coils of the jeju- 
num are filled. C, at the end of five minutes, 500 cc. injected; jejunum is filled. D, at the end of eight min- 
utes, 800 cc. injected and head of column is near ileocecal valve. E, at the end of ten minutes, air has been 
injected into jejunum and the head of the opaque column, already in the colon, has advanced to the 
splenic flexure. F, at the end of twelve minutes after the injection of more air. Note that the duodenal cap 
has remained full and that only a negligible reflux has occurred into the stomach, the pylorus having re- 


mained competent during the entire examination. 


tency of the pylorus. The contents may also 
be injected with a syringe, and we are now 
using a transfusion syringe for this purpose. 
The barium suspension is put in a liter Er- 
lenmeyer flask, stoppered with a rubber 
cork whose two openings are fitted with 
glass cannulae. One opening admits air; 
into the other is inserted the rubber intake 
tube of a 5 cc. syringe. This syringe is small 
enough to allow an operator to fill the small 
intestines with one hand while the other is 
free for roentgenoscopic palpation. The 
limited capacity of the syringe prevents 


overfilling of the duodenum and the pres- 
sure is not sufficiently raised to overcome 
the competency of the pylorus. 

After the roentgenographic records have 
been made, air is injected, using the same 
transfusion syringe. This, too, is performed 
under roentgenoscopic control and the air 
may be seen to rush through the small in- 
testine like the opaque contents. In such 
small quantities, 5 cc. at a time, the air in- 
jection can proceed as rapidly as the oper- 
ator can push the plunger without causing 
undue discomfort to the patient. This dou- 
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ble-contrast filling offers a check on the 
findings of the single-contrast examination 
in much the same way as it does with the 
double-contrast enema examination of the 
colon. 

This technique of examining the small in- 
testine depends upon the intubation of the 
duodenum and, consequently, has the short- 
comings inherent in this procedure. But the 
ease and rapidity with which the entire 
small intestinal tract may be visualized 
more than compensate for this handicap. 
The patient is spared repeated examina- 
tions of a progress meal. And errors of diag- 
nosis incident to incomplete filling of the 
intestines and the poor timing of the serial 
examinations of a progress meal are avoid- 
ed. 

This technique, by causing complete fill- 
ing of the duodenal cap, permits its margins 
to be visualized continuously, which is a 
real advantage over the ordinary barium 
meal examination, in which the cap filling 
is only transient. 


at 
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Besides its use to show lesions in the duo- 
denal cap, it is hoped that this technique 
will come to have a far wider application 
and that it will prove to be useful in the 
diagnosis of such conditions as regional ile- 
itis, ileocecal tuberculosis, tumors, obstruc- 
tion, and diverticula of the small intestine. 
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ABSTRACTS OF ROENTGEN AND 
RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 
HEAD 


Muir, J. B. G. Pneumatocele capitis. Brit. F. 
Surg., Jan., 1938, 25, 603-607. 


Pneumatocele capitis is a rare condition in 
which a collection of air occurs under the peri- 
cranium of one or several of the bones of the 
skull causing a tense swelling having more or 
less the outline of the bone over which it arises. 
Such swellings are generally found in the 
frontal or mastoid region and are the result of 
a pathological communication between the 
frontal or mastoid air cells and the sub- 
pericranial structures. In certain instances, the 
air may pass into the cranium forming an ex- 
tradural pneumatocele which may communi- 
cate with the internal air channels. 

The author reports a patient in whom, as the 
result of mastoid disease, a communication de- 
veloped with the interior of the skull causing a 
pneumatocele. 

Roentgenograms of the skull revealed air 
surrounding the vault lying between the raised 
pericranium and the outer table of the cranial 
vault. In places, fine septate spicules of bone 
seemed to lie between the outer table of the 
vault and the inner surface of the scalp. At 
operation, a round hole penetrating the skull 
leading to the extradural space in the posterior 
fossa was seen.—Philip F. Hodes. 


Henperson, W. R. The anterior basal men- 
ingiomas. Brit. F. Surg., July, 1938, 26, 
124-165. 

Olfactory Groove Meningiomas. The author 
divides these lesions into two groups on the 
basis of ophthalmologic signs. The anterior 
group are situated anteriorly in the cribriform 
plate. The posterior lesions are so situated as 
to implicate one or both optic nerves. 


Anosmia is usually the first symptom and 
usually antedates headaches. Mental deteriora- 
tion is uncommon, early. Increasing intra- 
cranial pressure, headache and transient blind- 
ness develop later. 

The posterior olfactory groove tumors are 
less common. As these tumors usually lie to 
one side of the midline, unilateral blindness or 
papilledema are the most common early symp- 
toms. 

Pre-olfactory Meningiomas. Meningiomas oc- 
casionally arise further forward than the an- 
terior olfactory tumors. Lesions here may 
become large enough to produce increased 
intracranial pressure without affecting the 
olfactory apparatus. If they are in the anterior 
corner of the fossa where they are not detected 
clinically, they may be missed unless localized 
bone changes are manifest roentgenograph- 
ically. 

Meningiomas of the Tuberculum Sellae. These 
midline tumors are attached to the tuberculum 
between the optic canals. The chiasm is pushed 
backward and stretched, compressing the optic 
nerves. Bitemporal hemianopsia and primary 
optic atrophy occur early. Headaches or other 
symptoms are uncommon unless the lesions 
become large enough to occlude the foramina 
of Monro producing signs of increased intra- 
cranial pressure. 

Sphenoid Ridge Meningiomas. These lesions 
are naturally divided into two groups: (1) 
those attached to the lesser wing of the 
sphenoid, the inner lesions, and (2) those at- 
tached to the outer part of the ridge. 

The inner sphenoidal lesions arise close to the 
optic nerve producing optic atrophy early. 
Unilateral optic atrophy and progressive en- 
croachment on the visual field of the same ey« 
are characteristic of this group. Oculomotor 
palsies, anosmia, sensory facial changes, and 
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contralateral failing vision occur later. Roent- 
gen changes are seen more constantly in these 
meningiomas than in the other anterior basal 
meningiomas. Hyperostosis, erosion of the 
clinoids, bone destruction, and enlargement of 
neighboring foramina constitute the common 
roentgenographic findings. 

The outer sphenoid ridge group are larger 
and more spherical. Usually quiescent until 
late, they become large enough to produce 
changes due to increased intracranial pressure. 
Diffuse thickening of the greater wing of the 
sphenoid due to a meningioma-en-plaque pro- 
duces marked unilateral proptosis and external 
swelling in the temporal fossa. 

The clinical history in outer sphenoid ridge 
meningiomas is rarely longer than six to twelve 
months. Headaches, transient blindness, in- 
ternal strabismus, and proptosis constitute the 
more common findings. Slight pyramidal signs 
are also frequently described. Marked tender- 
ness, especially in the temporal fossa at the 
outer end of the sphenoid, when present is a 
valuable sign. 

The author presents his findings in 6 patients 
with anterior basal meningiomas to illustrate 
the various problems in diagnosis and treat- 
ment. The article is excellently written and 


well illustrated.—Philip Hodes. 


Runp.e, Frank. A case of cirsoid aneurysm 
of the scalp. Brit. F. Surg., April, 1938, 25, 
872-878. 

This is a complete case report. The patient 
complained of a small soft swelling on the head 
which began to grow rapidly following trauma. 
On palpation, the lump was extremely soft and 
easily compressible. It pulsated synchronously 
with the temporal artery. Roentgen examina- 
tion of the skull revealed the soft tissue tumor 
with no underlying bone changes. Thorotrast 
injected into an afferent vessel revealed the 
nature of the process. The lesion was excised 


under local anesthesia.—Philip F. Hodes. 


Cuitpe, A. E. Cerebral pneumography in 
childhood. Canad. M. Ass. F., Dec., 1938, 
552-555. 


The authors review the intracranial condi- 
tions occurring in early life which may be 
identified by encephalography and ventricu- 
lography. 

Suspected feeblemindness or backwardness 
in infants is one of the common indications for 
pneumography. The majority of such infants 
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present varying degrees of cortical atrophy 
with symmetrical or asymmetrical ventricular 
dilatation. Similarly with injuries, encephal- 
ography may reveal evidence of intracranial 
hemorrhage which may be evacuated. The 
author comments upon the rather frequent 
incidence of cortical atrophy in childhood and 
questions its significance. 

In older children, varying degrees of diffuse 
cerebral atrophy may also be found associated 
with ventricular dilatation. The cause of this 
condition is unknown. In some instances, a 
definite history of encephalitis, lead poisoning, 
measles, or whooping cough may account for 
the cerebral changes. Somewhat similar findings 
have been noted in spastic paraplegia. 

The most important findings are those en- 
countered in epilepsy. The association of 
marked general cortical atrophy and convul- 
sions has been noted by many. It is fair to state 
that many epileptics reveal no cerebral abnor- 
mality when examined pneumographically. 

The congenital anomalies identified by air 
injection include absence of the septum pellu- 
cidum, the occurrence of fifth and sixth ven- 
tricles, and agenesis of the corpus callosum. 

Ventriculography is the method of choice in 
patients with increased intracranial pressure. 
The most common location for tumors in child- 
hood is in the posterior fossa. Arachnitis, 
brain abscesses, and gliomas may also be local- 


ized.—Philip ¥. Hodes. 


Wisuart, D. E. S. Some observations on 
petrous tip suppuration. Canad. M. Ass. F., 
July, 1938, 39, 50-56. 

This paper presents in considerable detail 
reports of three different types of infection of 
the petron. The first patient died from menin- 
gitis secondary to an abscess in the neck which 
ruptured upward through the tip of the petrous 
pyramid. The history was one of severe recur- 
rent adenitis with extension into the mastoid. 

The second patient presented the typical 
symptoms of petrositis, namely, pain in and 
behind the eye, meningeal irritation, and ex- 
ternal rectus paresis. Recovery was complete 
following surgery. 

Case 111 presented an extensive empyema of 
the tip of the petron. The patient died in spite 
of adequate drainage. The petrous bone was 
extensively studied histologically and suggested 
that the infection extended into the petrous 
tip from the middle ear. 


- 
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Roentgenologists frequently find roentgen 
evidence of petrositis in patients with mastoid- 
itis. Very few, however, present clinical signs 
severe enough to merit surgical intervention. 
This suggests that the majority of suppurations 
in the petrous pyramid tend to drain and heal 
spontaneously.—Philip F. Hodes. 


Jupe, M. H. The reaction of the bones of the 
skull to intracranial lesions. Brit. ¥. Radio/., 
March, 1938, 77, 146-164. 


The reaction of the bones of the skull to an 
intracranial lesion may be general or local. 
General reaction is secondary to a rise of intra- 
cranial pressure and can be explained almost 
entirely by pressure atrophy. In children these 
pressure signs are chiefly enlargement of the 
skull and separation of the sutures. The skull 
can be regarded as almost full grown at the 
age of fifteen. After this date the presence of 
convolutional markings should be regarded 
with suspicion. In the adult, signs of increase 
in intracranial pressure are essentially those of 
pressure atrophy. In the presence of increased 
intracranial pressure certain of the foramina of 
the skull may be enlarged. If pressure has 
caused great thinning of the inner table, the 
normal vascular markings may be greatly de- 
creased. With certain conditions, such as men- 
ingioma, the vessels may even be more promi- 
nent than normal at the site of the lesion. 

It is due to the resistance of the lateral walls 
consisting of the tough dura mater and the 
diaphragma sellae that any enlargement of the 
pituitary fossa is brought about by expanding 
lesions of the pituitary body and stalk. It is 
only in the case of a very large intrasellar 
lesion that the anterior clinoid processes are in 
any way involved. The chief claim of the tuber- 
culum sellae to importance is due to the fact 
that it is from this point that many menin- 
giomas may arise. The two sphenoidal ridges 
are important as the sphenoidal ridge menin- 
giomas arise from them. Depression of the floor 
of the sella turcica with deepening of the fossa 
must be regarded as the positive sign of pres- 
sure. The dorsum sellae with the posterior 
clinoid processes is very vulnerable. The classic 
appearances found with pituitary tumor are: 
(1) Advanced. Destruction of dorsum and 
floor, so that only the anterior wall, tuberculum 
and anterior clinoid processes remain. (2) Less 
advanced. General dilatation of the fossa in all 
directions with ballooning. (3) Slight. Depres- 
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sion of the floor. A general rise in intracranial 
or intrasellar pressure can enlarge the fossa. If 
the interclinoid ligaments are weak the whole 
dorsum sellae with the posterior clinoid proc- 
esses will be displaced posteriorly. Thinning of 
the dorsum sellae is the result of pressure 
atrophy. Rise of intracranial pressure may be 
due to obstruction to the outflow of the cerebro- 
spinal fluid at any point in the ventricular 
system. Subtentorial lesions by obstructing the 
aqueduct of Sylvius cause the third ventricle to 
dilate and press down on the dorsum sellae, and 
the interclinoid space. This may result in 
erosion of the dorsum from above downwards, 
and gradual decrease in the depth of the sella 
with widening of its mouth. Large hemisphere 
tumors which cause no obstruction to the out- 
flow of cerebrospinal fluid also give rise to 
thinning of the dorsum sellae and, at times, to 
enlargement of the fossa. 

If a tumor reaches sufficient size and is suffi- 
ciently near to the skull wall, the inner surface 
of the skull may show signs of atrophy. Pure 
pressure atrophy of the vault of the skull is 
comparatively rare and is almost always 
brought about by a glioma, usually an astro- 
cytoma. The dura appears to be very much 
more resistant to tumor than the bones. It is 
extremely hard to judge thinning in the occip- 
ital region, as the bones in the posterior fossa 
are comparatively thin. In children under the 
age of fifteen it is possible to get local bulging 
of the skull over the tumor. Frontal hyperosto- 
sis of the inner table which is seen in obese 
middle-aged females is of no clinical impor- 
tance. Hyperostosis due to intracranial lesion 
is almost invariably caused by meningioma. 
The tumor may be a plaque underlying a large 
part of the inner table of the skull, or may be 
somewhat pedunculated and invaginated into 
the brain without invading it. The hyperostosis 
may be confined to inner table or both inner 
and outer table. If there is bulging of the outer 
table as well as the inner it is probable that 
the bone has been invaded by the tumor. 
That the tumor cells pass through the bone 
and the outer table is well recognized. In 
certain cases the roentgenogram will show 
definite changes suggesting malignancy, such 
as areas of uneven density and spicule forma- 
tion. It seems that new bone is laid down either 
parallel to the surface of the skull or at right 
angles to it. The bone in columns at right 
angles to the surface gives rise to the radiating 
spicules. Hyperostosis confined to the oute! 
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table is rare, and if the outer table is thickened 
there is usually either thickening or erosion 
of the inner table. Osteitis fibrosa may give a 
picture very similar to a meningioma of the 
middle fossa. The blood chemistry and the 


demonstration of a lesion in some other region- 


will decide. Greater difficulty still may be 
encountered in the differential diagnosis be- 
tween hyperostosis with meningioma and os- 
teoma. In osteoma the original outline of the 
bone is not visible as it is in meningioma. 
Spicule formation is rare in osteoma. Cancel- 
lous osteoma usually arises in young people. 
Hyperostosis of meningioma is most commonly 
found after the age of thirty-five. Osteoma 
should not alter the intracranial pressure or 
the protein content of the cerebrospinal fluid.— 
S. G. Henderson. 


NECK AND CHEST 


Kucet, M. A. Enlargement of the heart in 
infants and young children. 4m. Heart F., 
May, 1939, 77, 602-615. 


The author decries the term congenital 
“idiopathic hypertrophy” of the heart and 
urges a search for the underlying pathologic 
physiology. He finds eight main groups of 
cardiac enlargement in children: congenital 
defects, infections, anemias of long standing, 
nonsuppurative myocardial degeneration, met- 
abolic disorders, hypertension, tumors and 
finally the unclassified. He adds an eighth 
case to 7 previously reported of marked cardio- 
megaly in a colored child of eight months. The 
child died on the fourth hospital day after a 
ten day illness with slight cough and fever. 
The heart weighed 90 grams and exhibited 
both dilatation and hypertrophy; the valves 
were normal and there were no anatomical 
defects. The case is classified as belonging to a 
“well defined syndrome in infants and young 
children characterized clinically by an unusual 
degree of enlargement of the heart, electro- 
cardiographic abnormalities, an afebrile course, 
a tendency to abrupt onset of myocardial 
failure, and the suddenness with which death 
may occur.” The etiology is unknown. The 
roentgenographic appearance of the chest is 
striking in the pronounced cardiac enlargement, 
but a similar shadow may be seen in valvular 
disease, congenital anomalies, and marked 
anemia. Pathologically, the essential lesions 
are thought to be small isolated foci of de- 
generated heart muscle. The other causes of 
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cardiac enlargement are discussed and ex- 
cluded as being inapplicable in these cases. 
—W. A. Evans, Fr. 


Erika. Aneurysmen der Kranz- 
arterie. (Aneurysms of the coronary ar- 
teries.) Fortschr. a. d. Geb. d. Réntgenstrahlen, 
October, 1938, 58, 378-382. 


A case is reported in which there was a 
rounded shadow on the right border of the 
heart having the appearance of an aneurysm 
of the heart wall. Autopsy showed this to be a 
false aneurysm of the right coronary artery 
which formed following a rupture of this vessel. 
In such cases consideration must also be given 
in the diagnosis to aneurysms of the sinus of 
Valsalva, echinococcus cysts, tumors of the 
heart and pericardium, and also to pericardial 
diverticulum. Packard and Wechsler collected 
30 cases of aneurysms of the coronary artery 
in 1929, 17 involving the left, 6 the right and 
7 both branches. The basis was most commonly 
arteriosclerosis, occasionally mycotic emboli, 


rarely syphilis. —W. A. Evans, fr. 


Sorier, Herzgrésse und Asthmakon- 
stitution. Eine Richtigstellung durch Rént- 
gen- und Autopsiebefunde. (Heart size and 
the asthma constitution.) Fortschr. a. d. Geb. 
d. Réntgenstrahlen, August, 1938, 58, 89-111. 


This is an attempt to study the heart size 
as it is related to a constitutional type in 
asthmatics. Hoesslin in 1931 described the 
hypospastic heart as part of a general constitu- 
tional weakness of the musculature including 
the diaphragm and intercostal muscles. The 
author has attacked the problem by studying 
the orthodiagrams of 78 asthmatics. The heart 
was measured in the longitudinal and trans- 
verse diameters and related to the body length 
and body weight with corrections for age 
according to the standards of Dietlen and as 
modified by Stroomann. The following results 
were obtained: 


Small Large Normal 
On the basis of heart ‘heart $1Ze 
Height (78 cases) 25 19 34 
Weight (46 cases) 18 8 20 
Age (61 cases) 20 13 28 


A study was also made of the position of the 
diaphragm leaves and it was found that the 
majority occupied a low position i.e., below 
the tenth rib. In the 25 cases with findings of a 
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small heart, this proved to be only apparent 
and due to the low position of the diaphragm. 

The second part of the investigation con- 
cerned the findings in 70 cases studied post 
mortem. The weight of the heart was related to 
the body weight and the ratio compared to the 
standards of Roessle with corrections for age 
and sex. These results were obtained: 


9 hearts below normal weight 
45 hearts above normal weight 
15 hearts of normal weight 


In consideration of the overweight hearts, 
the author considers the diminished intra- 
thoracic pressure and the faulty pulmonary 
circulation which leads to the right-sided 
cardiac hypertrophy and later to left-sided and 
generalized hypertrophy. Two of the cases 
exhibited true right-sided hypertrophy accord- 
ing to the standards of Kirch. 

The results give no basis for Hoesslin’s view 
of a small heart as a constitutional feature of 
asthmatics. Depending on the severity and 
duration of the complaint, cardiac hypertrophy 
and dilatation may result from the pathological 
physiology of asthma.—W. A. Evans, Fr. 


Lanper, F. P. L., and}Davipson, M. The 
aetiology of bronchiectasis (with special 
reference to pulmonary atelectasis). Brit. f. 
Radiol., Feb., 1938, 77, 65-89. 


Apart from certain cases in which a con- 
genital origin has been postulated, the causes 
of bronchiectasis have been described as partly 
mechanical, partly inflammatory. The clinical 
descriptions of the last century have been 
based, for the most part, upon observations 
of patients in whom infection of the respiratory 
tract had been well established. The recognition 
of bronchial dilatation at an early stage was 
rendered possible with the introduction of the 
modern roentgen-ray plant and the injection 
of opaque material into the trachea. This ad- 
vance in diagnostic methods emphasized the 
conception of bronchiectasis as essentially a 
morbid anatomical change, dependent upon 
some antecedent pathological event. 

The main objects of this paper are, first, to 
emphasize the importance of pulmonary atelec- 
tasis or collapse in relation to bronchiectasis, 
and second, to show that bronchiectasis is by 
no means inevitably progressive, but only 
becomes so if and when the factor of infection 
is superadded. Three main groups of phenom- 
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ena have convinced the authors that atelectasis 
or collapse of the lung is an essential factor in 
the production of bronchiectasis: (1) In various 
cases in which roentgenograms have shown 
appearances indicative of pulmonary collapse, 
bronchography, with lipiodol, has demon- 
strated (a) an abnormal crowding together of 
bronchi in the collapsed area, and (b) a definite 
dilatation of these bronchi. (2) In cases in 
which chronic pulmonary tuberculosis is being 
treated by artificial pneumothorax, study of 
serial films has frequently shown evidence of an 
alteration in the shadow of the treated lung, 
such, as the authors believe, could only be 
explained by the occurrence of a massive 
collapse of this lung. The presence of dilated 
bronchi within such a collapsed lung can be 
demonstrated by bronchography. A second 
bronchogram made after reduction of the ex- 
cessive negative intrapleural pressure, resulting 
from the massive collapse, by an adequate refill 
with air, may show that the bronchiectasis 
has disappeared, the affected bronchi having 
returned to normal dimensions. (3) The ap- 
pearance of bronchiectasis in a normal healthy 
cat has been shown experimentally to follow 
the production of lobar collapse by obstruction 
of the distal branches of the lower lobe bron- 
chus. 

Findings in clinical cases and experimental 
work on animals have led to the conclusion that 
dilatation of the bronchi in a collapsed lung 
occurs not merely because the lung shrinks in 
size, but because of alterations in the intra- 
thoracic pressure consequent upon this shrink- 
age. Bronchiectasis is seen to be a reversible 
process, even after years of collapse. 

The authors speak of the “black lobe.” By 
this they mean the sudden decrease in size and 
increase in density which may be seen in a 
lung during pneumothorax treatment. The 
shadow of the treated lung, hithero showing 
some indication of the usual lung markings, has 
become featureless. This change, the authors 
believe, is due to massive collapse. 

It is unusual to find extensive adhesions 
between the bronchiectatic lobe and the chest 
wall and diaphragm. This is evidence against 
any theory which presupposes infection as the 
chief factor in the production of bronchiectasis. 

In explanation of the mechanism of massive 
collapse, it is stated that with a large plug of 
mucus completely blocking a bronchus, air 
distal to this block is absorbed, and a sudder 
suction action is produced, causing approxima 
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tion of the bronchi and retraction of the plug. 
This is further aided by respiratory efforts. 

Many of these collapsed lobes may originate 
from intra-uterine life, and then are due to the 
presence of amniotic fluid in the bronchi at the 
time when the first inspiration occurs.—S. G. 
Henderson. 


GersHON-COoHEN, Jacos, and Conen, Louts. 
Hematogenous tuberculosis and silicosis. 7. 
Am. M. Ass., Feb. 18, 1939, 772, 602-605. 


Tuberculosis is an infectious disease which 
it is conceded may invade the blood stream. 
The authors believe not only that the tubercle 
bacillus does gain access to the blood stream 
more frequently than is usually admitted, but 
also that certain definite histologic reactions 
follow which are demonstrable in roentgeno- 
grams of the lungs if the lesser circulation 
becomes involved. The reaction is a marked 
lymphocytic invasion of the perifocal tissues 
about the tubercle with a marked exudative 
response. This may be followed by rapid central 
necrosis and cavity formation or by slow resolu- 
tion, with or without scar tissue formation. 
Characteristic of all forms of tuberculosis is a 
tendency to resolution or fibrosis of the lesions 
with only a mild systemic reaction of the host. 
Changes which are essentially the stage of 
endothelial phygocytosis and the stage of 
fibrous tissue proliferation develop in the lungs 
in silicosis. The fibrosis may be predominantly 
linear, miliary and nodular, or mixed. In the 
absence of further exposure to dust, simple 
silicosis may progress to a slight increase in the 
size of the nodular islands of fibrosis. Healing 
nodular tuberculosis, on the other hand, re- 
gresses; the nodules become smaller, sharper 
and often calcified. Chief reliance falls on the 
roentgenologist, not the pathologist, for es- 
tablishing the diagnosis in symptomless cases of 
infective silicosis, or tuberculosilicosis. Simple 
silicosis, if progressive or intense enough, may 
lead eventually to chronic bronchitis and 
emphysema with heart failure on the right 
side. Since clinical hematogenous tuberculosis 
too may progress to a similar lethal ending it 
is not at all surprising that, when the two 
conditions cross, an augmented tendency to 
interstitial fibrosis ensues, no matter which is 
the more predominant or which came first. 
Asymmetrical distributions of linear and nodu- 
lar fibrosis in persons with silicosis would seem 
sufficient in themselves to establish the diag- 
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nosis of infective silicosis, with tuberculosis, in 
the vast majority of cases, labeled the etiologic 
infection. The term tuberculosilicosis is better 
reserved for this condition to distinguish it 
from silicotuberculosis, which might be used 
to designate the type in which tuberculosis is 
so predominant as to be diagnosed easily. The 
diagnosis of latent tuberculosis with silicosis 
is much more difficult, and the roentgenologist 
has done most to set forth the criteria which, 
as given by Pancoast and Pendergrass, are 
(1) deviation of the trachea, (2) fibrosis at the 
periphery of the lungs, especially apical, and 
(3) marked thickening of the pleura. These are 
the changes that follow in the wake of organized 
tuberculous processes, especially those desig- 
nated manifestations of ‘““hematogenous tuber- 
culosis.”—S. G. Henderson. 


Daum, Max. Zur Frage der Geschwiilste der 
oberen Lungenfurche. (Superior sulcus tu- 
mors.) Fortschr. a. d. Geb. d. Réntgenstrahlen, 
Dec., 1938, 58, 536-546. 


In Germany no special distinction has been 
given to that group of tumors described by 
Pancoast and discussed as an entity by many 
American and English authors. These tumors 
are characterized by their location at the apex 
of the chest, by destruction of the upper ribs, 
pain in the corresponding shoulder and arm 
with atrophy of the muscles, and Horner’s 
syndrome, i.e., myosis, ptosis and enophthal- 
mus as a sign of sympathetic paralysis. The 
literature is reviewed and the variety of his- 
tological findings emphasized. However, the 
most common finding is a bronchial carcinoma. 
Five cases exhibiting various features of the 
Pancoast tumor are reported. Two proved to 
be the usual variety of squamous cell carcinoma 
arising from a peripheral bronchus at the apex 
of the lung. A third case was a pleural endo- 
thelioma, the fourth a neurinoma, and the fifth 
a benign tumor of undetermined origin. In 
addition, the possibility of a primary bone 
tumor involving the ribs must be kept in 
mind and such a circumstance might be recog- 
nized by the character of destruction of the 
rib which should always be studied in such 
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PreirerR, Herzfunktionspriifung im 
Réntgenbild. (Roentgen study of cardiac 
function.) Fortschr. a. d. Geb. d. Réntgen- 
strahlen, Dec., 1938, 58, 547-556. 
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Until recently the only roentgen tests of 
cardiac function have been the observation 
of the silhouette and its pulsation at rest and 
under exertion. A number of students have 
recommended observation of the change in 
size during forced expiration against a closed 
glottis (Valsalva test). During such a procedure 
the healthy heart becomes smaller. During the 
Miller test, which is a forced inspiration with 
a closed glottis, the hilum, vascular, and cardiac 
shadows enlarge. The difference in the size of 
the heart between these tests may amount to 
3 cm. and this is dependent upon the change 
in the intrathoracic pressure which may reach 
120 mm. Hg. The author has attempted to 
standardize these tests for comparative pur- 
poses by making the exposures with the dia- 
phragm at a constant level and by having a 
constant intrathoracic pressure and time rela- 
tions for each of the tests. By means of a shift- 
ing grid screen in front of the film it is possible 
to produce the results of both tests on the same 
film. An automatic device makes the exposures 
after the proper intrathoracic pressure has been 
produced for a period of ten seconds. Another 
device ensures that the exposures are made in 
the same phase of the cardiac cycle. The ma- 
terial studied included 20 cases of mitral valve 
disease. Here the heart is unchanged or en- 
larges during the Valsalva test. The explana- 
tion lies in the fact that with the heart full of 
blood as a result of the Miiller test, this blood 
cannot be expelled from the heart because of 
the mitral stenosis during the ten second inter- 
val of the Valsalva test as is the case in the 
normal heart.—W. A. Evans, Fr. 


Epwarps, A. Tupor, and Taytor, A. Brian. 
Vascular endothelioma of the lung. Brit. 7. 
Surg., Jan., 1938, 25, 487-495. 
Endothelioma may invade the lung by direct 

extension from the pleura or by metastasis from 

a primary focus elsewhere. Among these pri- 

mary foci may be listed the meninges, nerve 

trunks, serous membranes, bones and lymph 
nodes. Primary lesions originating in the lung 

are most uncommon. The author describes 4 

cases with primary intrapulmonary endothe- 

liomas. 

Cough and chest pains were the only com- 
mon clinical symptoms. One patient was dysp- 
neic. Roentgenographically, the pulmonary 
lesions were characterized by homogeneous, 
well-circumscribed shadows which appeared 
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to be clearly demarcated from the surrounding 
lung. The appearance suggested a benign proc- 
ess. All 4 patients were successfully treated by 
lobectomy. Neither recurrence nor metastases 
developed. One patient was alive and well over 
eight years. The remaining cases have been 
followed less than five years. 

This report is excellently illustrated.— Philip 
J. Hodes. 


ABDOMEN 


SKINNER, Epwarp H. Mucosal pattern technic 
and kymographic records of the esophagus 
and stomach. ¥. 4m. M. Ass., Dec. 11, 1937, 
109, 1963-1965. 


The mucosal pattern of the lining of the 
gastrointestinal tract is secured by fluoroscope 
or roentgenogram after manipulation and grav- 
ity have adapted a thin, mucilaginous, opaque 
medium to the mucosal folds of the esophagus, 
stomach or small or large intestine. There are 
inherent dangers to the roentgenologist in the 
mucosal pattern technique because of the pro- 
longed exposure of the fluoroscopic studies. 
Special apparatus is required. The expense of 
this technical requirement seems to preclude 
the adoption of this technique by others than 
roentgenologists. There are, however, two par- 
ticular situations in gastrointestinal diagnosis in 
which the mucosal pattern technique can be 
useful without special apparatus or extensive 
roentgen education: (1) the lower end of the 
esophagus and (2) the general mucosal pattern 
of the stomach. 

Esophageal varices produce a characteristic 
shadow of uneven, tortuous mucous membrane. 
Any thin, mucilaginous opaque mixture swal- 
lowed by the patient while in a favorable, 
prone, esophageal position on a roentgen table 
will secure the roentgen details by fluoroscope 
or roentgenogram. The mucosal pattern of 
esophageal varices is produced by the enlarged 
tortuous veins protruding into the lumen of 
this tube. Cancer and ulcer are easily differ- 
entiated from this characteristic varicose pat- 
tern by the usual extensiveness of the varices 
and the limited area of cancer or ulcer. Varices 
are usually encountered with cirrhosis or fib- 
rosis of the liver. 

Chronic hypertrophic gastritis provides en 
larged, deep, stiff, thick rugae. Such rugae are 
usually diagnostic of chronic gastritis when 
found at the pars pylorica and at the lesser 
curvature. Differential diagnosis is required 
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for lymphoblastoma or cancer. One can achieve 
this characteristic gastric diagnosis of enlarged, 
deep rugae by a thin mucilaginous opaque 
meal that is allowed by posture and compres- 
sion to adapt itself to the gastric mucosa. 

Kymography is entirely a record of function 
exhibited at a chosen margin of an organ. It is 
particularly useful for the study of the pulsat- 
ing margin of the heart and aorta. Kymography 
consists of placing a moving slit grid between 
the patient and the film during an exposure of 
an arbitrary time period. The cycle of cardiac 
movements is usually completed within a sec- 
ond plus. The gastric motility is normally 
twenty-two seconds, and therefore respiratory 
and cardiac movements must be subtracted 
from the essential gastric movements. This 
subtraction is very difficult. The value of 
kymography in gastric diagnosis would be for 
the study of the muscular movement of a 
portion of the wall where one suspected an 
early cancer. Gastric peristalsis must be func- 
tioning at the time; the opaque filling must be 
generous and perfect. The only advantage that 
kymography would add to the diagnosis of 
early cancer is the study of the immovable 
area in the gastric outline. Enthusiasm for 
gastric kymography is not warranted. The 
theoretical possibilities are overshadowed by 
actual dangers of technique and physiologic 
embarrassments to interpretation.—S. G. Hen- 
derson. 


DietHeLtm, L. Zur Differentialdiagnose der 
benignen Magentumoren. (The differential 
diagnosis of benign gastric tumors.) Fortschr. 
a. d. Geb. d. Réntgenstrahlen, October, 1938, 
58, 375-378. 

Refinements in the technique of roentgen 
examination of the stomach have led to the 
diagnosis of small gastric tumors. The differ- 
ential diagnosis of such benign tumors as 
polyps, fibromas and myomas has been very 
difficult. The possibility of an accessory pan- 
creas is seldom considered and the author 
reports 2 such cases. The first was an incidental 
finding and appeared as a cherry-sized nodule 
in the midportion of the greater curvature side 
of the stomach, and the diagnosis was estab- 
lished by the histological examination of the 
excised mass. In the second case there were 
well-marked symptoms pointing to ulcer or 
carcinoma. A small cherry-sized nodule was 
found in the prepyloric area and this was 


Abstracts of Roentgen and Radium Literature 


467 


thought to be a polyp. An operation was per- 
formed because of bleeding and the histological 
study proved the tumor to be also an accessory 
pancreas. Feyrter found an accessory pancreas 
58 times in the gastrointestinal tract in 2,500 
autopsies; in 8 instances the location was the 
stomach. Symptoms are produced only when 
the tumor occurs at the pyloric ring. The 
accessory pancreas has a duct which leads into 
the stomach and it is possible that the nature 
of the nodule might be recognized by visualiz- 
ing the opening of this duct. Gutzeit has ob- 
served this gastroscopically. The distinction is 
important for while polyps are subject to 
malignant degeneration that is not true of an 
accessory pancreas.—W. A. Evans, Fr. 


Wyute, J. R. THe x-ray evidence of healing in 
peptic ulceration. Brit. ¥. Radiol., Feb., 
1938, 77, 9gO-107. 


The author states that radiological skill can 
be checked by clinical evidence, such as hem- 
orrhage or perforation, by the percentage of 
advanced ulcers detected among the cases 
examined, and by the ratio between duodenal 
and gastric ulcers, the former being always in 
the majority. Peptic ulcers are classified by the 
writer as superficial, deep, and penetrating. 
The “superficial gastric ulcer” is difficult to 
recognize except when near the pylorus. A 
well-defined crater may closely simulate a deep 
ulcer. Healing will be indicated by the gradual 
disappearance of all obstruction, spasm, pain, 
tenderness, and crater pool. Most non-pene- 
trating gastric ulcers yield to medical treat- 
ment. During healing the niche gets steadily 
smaller, until finally it disappears. Converging 
rugae will still remain; the pool also will dis- 
appear. Spasm quickly relaxes but the cicatri- 
cial hour-glass contraction will always remain. 
The penetrating gastric ulcer generally becomes 
attached to the pancreas behind the stomach. 
The author has never seen a penetrating ulcer 
healed by medical treatment. Deep or penetrat- 
ing anastomotic ulcers form a troublesome 
variety, which may be easily overlooked unless 
small quantities of barium are used for the 
examination. A large, constant, tender pool 
of barium in the immediate vicinity of the 
stoma is the usual evidence of an ulcer. Treat- 
ment by medical means is difficult. Healing, 
therefore, is a protracted process and will be 
indicated by the disappearance of the crater 
pool and tenderness. 
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The duodenal ulcer is more important than 
the gastric ulcer because it occurs more fre- 
quently, has a longer life history, a slower onset, 
and bleeds and perforates more readily. Minor 
lesions of the duodenum, duodenitis, and super- 
ficial duodenal ulcers are responsible for much 
suffering of widely varying severity. In practice 
it is difficult to distinguish between duodenitis 
and superficial ulceration. When a small con- 
stant pool of barium is found, and particularly 
if tenderness is present, an ulcer of this type 
can be diagnosed. The duodenal cap shows a 
normal shape, but some type of irregular 
peristalsis will be observed around it, and this 
is frequently associated with some hesitation 
to expand. The frequency and rate of filling 
and emptying are generally accelerated. Re- 
versed peristalsis in the second portion is 
frequently seen. The chronic superficial ulcer 
requires very careful medical attention. The 
crater pool, all evidence of irregular peristalsis 
or local spasm and tenderness must disappear 
before the ulcer can be passed as cured. The 
deep duodenal ulcer is simply the duodenal 
ulcer of the textbook known by the three 
classical signs—the niche, crater pool, and the 
constant deformity. Indirect evidence consists 
of increased or irregular peristalsis in the 
stomach or duodenum itself together with 
pylorospasm. Reversed peristalsis in the duo- 
denum only indicates some pathological con- 
dition when it is exaggerated. The effect of 
medical treatment is to produce first, complete 
disappearance of the clinical evidence; second, 
disappearance of occult blood in the stools; 
third, disappearance of the roentgen evidence. 
The writer will not say an ulcer is healed unless 
the deformity also has disappeared. He believes 
that the deformity is usually due to spasm. 

Healing of these ulcers which is a very 
tedious process will be indicated by (1) gradual 
relaxation of the spasmodic deformity, (2) 
gradual disappearance of the pool and local 
tenderness, (3) gradual disappearance of all 
indirect evidence, and (4) restoration of shape, 
except for some localized dimpling at the site 
of the ulcer.—S. G. Henderson. 


WHEELER, Dicsy. Diverticulum of the duo- 
denum. Canad. M. Ass. F., Sept., 1938, 39, 
214-219. 


Duodenal diverticula may be divided into 
the “primary” and “secondary” types. 
The primary group are congenital in origin, 
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occurring without any obvious cause. Occurring 
on the mesial side of the duodenum, they are 
almost always found distal to the first portion 
of the duodenum. The lesions may be single or 
multiple. The wall is formed by the mucosal 
and submucosal coats of the gut. 

Secondary diverticula are usually associated 
with some obvious cause. They occur in the 
first portion of the duodenum and are the 
result of scarring and contraction due to an 
ulcer with pouch formation. Obstruction of the 
duodenal cap due to ulcer scarring may be of 
sufficient severity to dilate the proximal portion 
of the cap and the acquired ulcer diverticulum. 
All layers of the intestine may be found in the 
wall of the diverticulum. 

The diagnosis of duodenal diverticula is 
difficult. There are no definite signs or symp- 
toms pathognomonic of the condition. Post- 
prandial distress and epigastric distention may 
be complained of; nausea and vomiting are 
occasionally present. The history is usually 
long-standing. 

The only reliable method for diagnosing 
diverticula is the barium meal. Once identified, 
it is extremely difficult to evaluate their im- 
portance in the production of symptoms. The 
author discusses this moot problem without 
formulating a definite opinion.—Philip 7. 
Hodes. 


BARRINGTON-WarD, LANCELOT, and Norrish, 
R. E. Crohn’s disease, or regional ileitis. 
Brit. F. Surg., Jan., 1938, 25, §30-537- 


This condition was first described as affecting 
young adults only. Recently, the disease has 
been found in older individuals. 

No definite conclusion has been reached con- 
cerning the cause of regional ileitis. A low grade 
lymphatic infection with subsequent obstruc- 
tion has been thought to be the cause. Agglu- 
tination studies susggest that B. dysentericus 
is the etiologic factor. Various other organisms 
and anatomic anomalies have also been in- 
criminated. Tuberculosis seems to have been 
ruled out. 

The first or acute stage of the disease is 
characterized by a peritoneal reaction which 
frequently suggests appendicitis. If operated 
upon, a small segment of reddened and thick- 
ened bowel is often located near the ileocecal 
region. 

The second stage is usually associated with 
intestinal irritation, diarrhea, and blood an 
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mucus in the stools. The mucous membrane 
of the gut is frequently ulcerated, the ulcer 


being placed along the mesenteric border of 


the bowel. 
In the third stage, the intestinal lumen be- 


comes narrow producing clinical evidence of 


obstruction. Cramping and colicky pains in the 
lower abdomen, nausea, vomiting, and consti- 
pation are evident. 

The fourth stage is that of fistula formation. 
The tracts develop in connection with the 
surface of the abdomen or with surrounding 
viscera. Adhesions are dense and the intestine 
matted together with abscesses frequently lying 
between. 

The roentgenological characteristics of ileitis 
may be identified by barium enema or by 
peroral barium. The early changes are char- 
acterized by a loss of segmentation and peri- 
stalsis in the lower ileum and rigidity of the 
intestinal wall. Later, filling defects in the 
terminal ileum manifest themselves. Tubular 
constriction of the ileum with the appearance 
of the “‘string sign” characterize the third phase 
of the disease. Cecal spasm and fixed cecal 
deformities indicate a spread of the disease 
into the large bowel. 

The treatment is primarily surgical. Resec- 
tion in one or two stages produces the best 
results. Palliative treatment as a whole, in all 
but the early phase, is of little value. 

The author reports 2 cases and presents ex- 
cellent color photographs of the resected dis- 


eased bowel.—Philip F. Hodes. 


Lowman, Rosert M., and Wissinc, Econ G. 
Preoperative roentgen diagnosis of gallstone 
ileus. F7. dm. M. Ass., June 3, 1939, 772, 
2247-2249. 

In only 7 cases has the preoperative roentgen 
diagnosis of intestinal obstruction due to gall- 
stone been recorded in the literature. The 
operative mortality varies between 40 and 50 
per cent, and most surgeons believe that delay 
in operating is largely responsible for the high 
leath rate. The preliminary roentgenogram 
may show the stone early, before distention 
of the loops of bowel has occurred. Isolation 
and identification of the shadow caused by the 
stone after distention is difficult. In addition 
to the usual signs of ileus, the barium sulfate 
meal may demonstrate the fistulous tract be- 
tween the gallbladder and the bowel. 

A case is reported in which a preoperative 
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roentgen diagnosis of duodenal obstruction due 
to gallstones was confirmed at operation. 
The postoperative convalescence was unevent- 
ful except for the occurrence of a mild phlebitis 
of the left leg, which disappeared in five days. 
The authors believe that in most cases of 
obstruction due to gallstones these are calcium 
stones. The distribution of gas shadows is 
important. Gas proximal to the stone with no 
gas in the lumen distal to it should be con- 
sidered strong evidence of mechanical obstruc- 
tion due to stone.—S. G. Henderson. 


BECKERMANN, FRANz, and Popken, CLaus. 
Kontrastdarstellung der Leber und_Milz im 
Réntgenbild mit Jodsolen. (Roentgen visu- 
alization of the liver and spleen with iodine 
sols.) Fortschr. a. d. Geb. d. Réntgenstrahlen, 
Dec., 1938, 58, §19-535. 


The authors have discovered that the size 
and shape of colloidal particles determine to a 
considerable degree their fate in the human 
body. Using a substance of the same chemical 
composition and in particles of the same size, 
they discovered that spherical particles pass 
to the liver and spleen, whereas rod-shaped 
particles pass selectively to the lungs. The 
material studied was a sol of the ethyl ester of 
triiodstearic acid which contained 25 per cent 
of iodine. It is superior to thorotrast because 
it is harmless and because it is rapidly and 
completely excreted. It has been tested for 
toxic properties in many animals and also 
human idiots. A test of iodine sensitivity by 
the oral administration of a small amount of 
potassium iodide is recommended. In normals 
there is a uniform increase in the density of 
the liver and spleen, which reaches a maximum 
in about one hour and a half. The former 
radiability is regained in twenty-four hours. 
During the excretion of the dye the gallbladder, 
and rarely the urinary tract, becomes visible. 
Attention is paid to the size, shape and position 
of the liver and spleen, to the density of their 
shadows and to any variation in that density. 
The findings in hepatic metastases, hepatic 
cirrhosis and subphrenic abscess, are described 
and illustrated.—_W. A. Evans, fr. 


KoMMERELL, BuRKHARD, and Wo.tpeErs, CarL- 
HEINRICH. Gashaltige Gallensteine. (Gas- 


containing gallstones.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen, August, 1938, 58, 156-173. 
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Some gallstones have faults arranged in a 
star-like fashion. Breuer observed this in a 
roentgen examination in 1932, and at operation 
the stone was found to have a cavity in the 
center. This has been known to pathologists 
since 1796. They have usually believed that 
these defects contain fluid during life which as 
the stone is dried out is replaced by air. The 
pathological literature on the examination and 
classification of gallstones is reviewed. The 
author reports § cases in which the roentgen 
examination disclosed gallstones containing air 
in clefts radiating toward the periphery from 
the center of the stone. Such stones are old 
cholesterin pigmented calcareous ones. If the 
clefts in the center contain a liquid rather than 
a gas they have a greater density than the 
surrounding stone. In 2 cases the breaking of 
the fresh stones under water released the gas 
which then became very evident. Unbroken 
stones containing the gas may have a specific 
gravity as low as .990 while the fragments have 
a specific gravity of 1.070. The gas is odorless 
and contains 0.§ per cent oxygen and 6~—7.5 
per cent carbon dioxide and the remainder is 
not combustible and mostly nitrogen. The 


gas forms as a product of disintegration of 


organic material ~— due to the activity 
of microorganisms. . A. Evans, Fr. 


KOMMERELL, BurKHARD. Schwebende Gallen- 
steine—ein cholezystographisches Kunstpro- 
dukt. (Floating gallstones—a_ cholecysto- 
graphic artefact.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen, August, 1938, 58, 146-155. 


Gallstones are heavier than bile and there- 
fore, when the patient stands, sink to the 
fundus of the gallbladder. The value and im- 
portance of examining the gallbladder with 
the patient standing has been emphasized by 
Akerlund. The so-called floating stones do not 
sink to the deepest part of the bladder, but 
form a layer at a certain depth. The author has 
been able to show that the cholecystographic 
dye greatly increases the specific gravity of the 
fluid gallbladder content and in doing so per- 
mits gallstones to become floating. Akerlund 
studied a number of gallstones and found the 
lightest to have a specific gravity of 1.040. 
A rare exception are the gas-containing stones 
which may have a specific gravity below 1.000. 
The specific gravity of natural bile varied from 
1.010 to 1.040. After the administration of the 
cholecystographic dye, however, the specific 
gravity of the bile may reach 1.085. 
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When the gallbladder is examined with the 
patient upright the shadow becomes more 
radiopaque as the fundus is approached. Occa- 
sionally one can distinguish a number of dis- 
tinct layers of increasing density. Most often, 
however, no distinct difference in the density 
of the shadow can be detected at the level 
where the floating stones appear. Floating 
stones are seen most often in young individuals 
with a short history of complaint. Old stones 
with calcium incrustations have a higher spe- 
cific gravity.—W. A. Evans, Fr. 


GENITOURINARY SYSTEM 

Pyran, N. and Fowwearner, F. S. 
Urinary calculi developing in recumbent 
patients. Brit. F. Surg., July, 1938, 26, 98 
112. 


Patients who undergo treatment for a long 
period in the recumbent position are liable to 
develop pathological changes in the urinary 
tract. The condition is essentially one of the 
establishment of a sufficient concentration of 
calcium ions in a proper medium to allow 
calcium precipitation. The principal etiologic 
factors may be tabulated as follows: 

1. Release of calcium salts from the skeleton 
as the result of disuse atrophy and localized 
traumatic demineralization. 

2. Increased concentration of calcium salts 
in the urine as the result of dehydration. 

Inadequate renal drainage as the result 
of the patient’s enforced recumbent posture, 
drainage in the erect position being much more 
adequate. 

4. Dietetic factors such as high calcium and 
high vitamin D intake. 

5. The exact rdéle of infection in the forma- 
tion of recumbent calculi is doubtful. If the 
calcium concentration in the kidney is high 
enough, infection may become the determining 
factor in stone formation. 

Most recorded cases have developed renal 
calculi many months or years after the incep- 
tion of recumbency. The first symptom is 
usually hematuria. It is peculiar in that it 
occurs soon after the patient is turned from the 
dorsal position to the ventral. Renal colic 
occurs frequently with or without bleeding. 
In some instances fever, evidence of pyelitis, or 
renal ache have been the outstanding symp- 
toms. 

The treatment of recumbency urinary calcul! 
is the prevention of urinary infection and 
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urinary calcium precipitation. Prevention of 
disuse atrophy, adequate fluid intake, an acid 
urine, and a diet high in vitamin A are a few 
of the precautions the author comments upon. 

Seven new cases are recorded.—Philip 7. 


Hodes. 


Warp R. Octer. Fifty-three cases of vesical 
diverticula. Brit. F. Surg., April, 1938, 25, 
790-815. 


Congenital diverticula of the bladder are 
rare. Most diverticula are acquired and are 
secondary to bladder obstructions. 

As a rule, these defects are asymptomatic. 
The most characteristic symptom is urinary 
obstruction. Urinary frequency is common, 
being due primarily to.an associated infection 
rather than the diverticulum. Dysuria due to 
cystitis may also be disturbing. 

Most bladder pouches have thin walls con- 
sisting of fibrous tissue and a few muscle 
fibers. Compared to the normal contractile 
power of the bladder, the contractile power of 
diverticula is insignificant. Hence, during mic- 
turition, the bladder diverticulum becoming 
distended helps to decrease the intravesicle 
pressure, giving false subjective sensations of 
complete bladder emptying. It is this bladder 
stasis which exposes patients with bladder 
diverticula to urinary infection. Bladder sepsis 
was severe in $0 of the $3 cases reported by the 
author. 

The combination of urinary stasis and infec- 
tion predisposes the formation of vesicle calculi. 

Four patients in this series developed bladder 
neoplasms. 

The author discusses the treatment of blad- 
der diverticula in detail.—Philip F. Hodes. 


SKELETAL SYSTEM 


Pasx, E. H. Aton, and Baker, S. L. Osteo- 
clastoma of the axis vertebra. Brit. F. Surg., 
April, 1938, 25, 866-871. 


The author reports the findings in a patient 
with an osteoclastoma of the axis which had 
invaded the body, dens, and lamina. The pa- 
tient complained of severe pain in the neck 
which did not respond to rest. Roentgen studies 
revealed compression of the vertebral body with 
vacuolation and reticulation suggesting a hem- 
angioma. The intervertebral spaces above 
and below the involved bone were encroached 
upon. The communication includes a complete 
pathological report.—Philip F. Hodes. 


GENERAL 


Bioxsom, ALLAN, and Jounston, RosBerr A. 
Calcinosis universalis with unusual features. 
Am. F. Dis. Child., July, 1938, 56, 103-109. 
A case of calcinosis universalis with unusual 

features is reported. The patient was an infant, 

female, delivered at full term, weighing 5 

pounds and 12 ounces. There was no evidence 

of calcification or fibrosis in the placenta. A 

roentgenogram of the body taken a few hours 

after birth showed extensive deposits of calcium 
throughout the chest wall, in the cartilages of 
the ribs, along the vertebral column, over the 
crests of the pelvic bones and at the upper and 
lower ends of the left femur. There were also 
calcium deposits at the upper and lower ends 
of the left tibia and fibula, at the upper and 
lower ends of the right fibula and throughout 
both ankle joints. There was also a small bead- 
like deposit in the region of the right patella. 

In their comment, the authors say that this 
infant is an interesting case because (1) deposits 
of calcium in the epiphyses of the long bones, 
in the vertebrae and in other bones of the skele- 
ton have not been observed before; (2) the oc- 
currence of hyperkeratosis which this patient 
showed, in association with calcinosis univer- 
salis, has not been recorded; (3) the condition 
occurred within the uterus, and (4) there has 
been a spontaneous tendency toward diminu- 
tion of the deposits. 

The tendency to spontaneous recovery sug- 
gests to the authors that some disturbance in 
the placenta or in the calcium metabolism of 
the mother during gestation overloaded the 
infant’s blood with calcium, which was then 
deposited in the various regions of the body. 
The shortening of the left femur, noted in their 
case, they believe to be due to the heavy deposit 
of calcium in the epiphyses which interfered 
with the blood supply to these parts.—R. 8S. 
Bromer. 


ROENTGEN AND RADIUM THERAPY 


Tar.ov, I. M. Effect of roentgenotherapy on 
gliomas. Arch. Neurol. & Psychiat., Sept., 
1937, 38, 13-536. 


A few careful studies have been made (Alpers 
and Pancoast, Bailey, Brody and German, 
Deery) as to the efficiency and histological 
effects of roentgen irradiation when applied to 
tumors of the brain. Oligodendrogliomas, astro- 
cytomas and glioblastomas appeared to show 


no appreciable change. Following roentgen ir- 
radiation, there was noted “increase in connec- 
tive tissue stroma, thickening of the blood 
vessels and increase in necrosis. 

The author compared histological effects of 
roentgen irradiation upon gliomas, material 
having been obtained by surgery, after pre- 
operative irradiation, at the time of a second 
stage of operation or at autopsy. Untreated 
tumor tissues served as controls. 

Some of these cases were treated before 1922 
and for them the peak kilovoltage was 150; 
later 180 kv. (peak) was used and still later, 
200 kv. (peak). Usually the filtration was I mm. 
of copper and 1 mm. of aluminum. The distance 
was 50 cm. Portals varied from 50 to 400 sq. 
cm. In some instances the treatment consisted 
of 400 to 600 r (in air) administered at one time, 
with repetitions, perhaps, after six weeks. More 
recently, divided dosages were administered, 
giving 1,000 to 1,500 r over a period of about 
two weeks. Thus, 26 cases were studied. 

Definite changes were noted in cases of 
medulloblastomas which had received roentgen 
irradiation. There was degeneration of tumor 
cells, increase of connective tissue; frequently, 
pyknotic and shrunken tumor cells were found 
enmeshed among strands of collagen fibers. 
Some monocytes might be found in areas of 
definite degeneration. In other areas, charac- 
teristically, tumor cells showed conspicuous 
mitotic activity and no evidence of hyper- 
chromatic staining or fragmentation of nuclei. 
Some of the specimens showed strong eosino- 
philic staining reactions, both on the part of 
the nuclei and the cytoplasm. No correlation 
could be made between dosage of roentgen rays 
and these tissue changes or longevity, although 
the postoperative survival was the longest in 
the case of the patient who had received the 
greatest tumor dose. 

The cases of glioblastoma multiforme were 
too few and the variables too great to permit 
deductions as to the relationship between the 
intensity of irradiation with histologic change 
and the period of survival. Even without ir- 
radiation, several of these showed large areas of 
necrosis, fibrosis and variations in mitotic 
activity. 

Only one case of “‘medullo-epithelioma” was 
studied. Regardless of there being numerous 
mitotic figures, even the original surgical speci- 
men showed considerable calcification. Though 
convincing evidence of response was not noted, 
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the author believes that one would expect a 
high degree of sensitivity to roentgen rays by 
these tumors. 

Evidences of radiation effect were noted in 2 
cases of astroblastoma: variations in size and 
shape of the cells; multinucleation; fragmenta- 
tions of nuclei; massive areas of necrosis: 
adventitial thickenings. 

Five cases of astrocytoma were studied. In 
several of these, no effect could be noted after 
roentgen therapy, though 2 did show a slight 
increase in neuroglial fiber stroma. 

In the cases of ependymoma the most strik- 
ing effect seemed to be multinucleation of the 
cells. 

There was no convincing evidence of effect 
of radiation given to .1 case of oligodendro- 
glioma as compared with 2 other cases which 
had not received roentgen irradiation. 

The author believes that greater dosages of 
roentgen rays might often have been adminis- 
tered since so little effect could be noted in 
adjoining normal brain tissues, though in 1 
case an astrocytoma (which had received 2,900 
through each of three portals and 1,700 through 
a fourth or a calculated tumor dose of 10 
threshold erythema doses), there was _ histo- 
logical evidence of degeneration of normal 
tissue. One must also consider the possibility of 
damage to blood vessels.—A. 4. de Lorimier. 


Gatitoway, T. C. Irradiation for infection 
in otolaryngology. Arch. Otolaryngol., Sept., 
1937» 20, 327-335. 

The author emphasizes the fact that, though 
the literature contains so many articles express- 
ing enthusiasm about roentgen therapy in 
various types of infectious processes, there has 
been very little written on the subject in the 
literature of otolaryngology. His enthusiasm 
has developed because he has seen rapidly 
spreading angry cellulitis abruptly halt its 
march toward the dangerous region of the 
angular vein after one roentgen treatment; 
acute adenitis resist all the usual measures and 
then rapidly melt away after irradiation, etc. 
Heidenhain and Fried reported successful 
radiation therapy in 95 per cent of the cases of 
furuncle; 80 to 85 per cent of the cases of 
furuncle lymphangitis, alveolar abscess and 
angina; 70 per cent of the cases of erysipelas, 
felon and lymphadenitis; 60 per cent of on 
cases of suppuration of the parotids, and 2 
per cent of the cases of otitis media. Analyzing 
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355 cases of acute adenitis, Schenck noted that 
85 per cent showed resolution after roentgen 
therapy, as compared with only 38 per cent of 
those not so treated. Similar reports have been 
presented by May and Desjardins. Roberts 
noted frequent and dramatic clinical improve- 
ment in cases of otitis media and in cases of 
mastoiditis, following the irradiation incurred 
during roentgenography. Several others have 
reported spectacular improvement after actual 
therapeutic applications. Webster has recom- 
mended irradiation to subdue the secondary 
infection found in cases of malignancy, even 
though other measures of subsequent treatment 
might be contemplated. The usual explanation 
for the favorable effects obtained by this type 
of treatment has been that there is a destruc- 
tion of leukocytes with release of enzymes and 
stimulation of phagocytosis. Warthin demon- 
strated disintegration of lymphocytes within 
fifteen minutes of the use of roentgen rays. 
Chronic cases are known to require greater 
dosage than the acute, and the percentage of 
successful results is not as high among them. 

Various dosages were used by the authors in 
treating these cases concerned with the nasal 
passages and sinuses. Some conditions were 
given as little as 75 r; others up to 240 r. The 
kilovoltage varied from 85 to 200; the filtration, 
from 1 mm. Al to 0.5 mm. Cu; 112 cases were 
treated; these varied in type from cellulitis of 
the lip, nose or neck to tuberculosis of the 
tongue, nose or trachea. The three latter types 
of cases showed marked improvement and 75 
per cent of the cases of tuberculous adenitis 
showed either fair or marked improvement.— 
A. A. de Lorimier. 


Erve yt, J. Ein neues Verfahren zur Erhéhung 
der Wirksamkeit der Réntgenbehandlung 
der Tonsillen. (A new method to raise the 
radiosensitivity of the tonsils.) Réntgenpraxis, 
March, 1938, 70, 172-176. 


The methods of roentgen therapy in cases of 
chronic tonsillitis had been published as early 
as 1913 by Nogier and Regaud and in 1931 by 
Witherbee. 

The author has employed the method for the 
past fifteen years and observed that while 
recurrent anginas, chronic tonsillitis, or hyper- 
trophic tonsils respond well to irradiation, the 
hard, fibrous, and some of the follicular or 
lacunar tonsils remain uninfluenced. Schulte 
described cures in 86 per cent, Dubowy in 64 
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per cent, Esch in 333 per cent of cases treated. 
The majority of failures, according to all the 
authors, occurred with the large, mushroom- 
like tonsils, full of detritus and deep indenta- 
tions caused by scars. 

Even if the resistant cases are taken into ac- 
count, the results of irradiation are still excel- 
lent. The satisfactory response is due to several 
causes. One is the great radiosensitivity of 
lymphoid tissue. Signs of degeneration of lym- 
phoid cells can be noted one or two hours after 
the administration of as little as 1/10 of a skin 
erythema dose. The active hyperemia which is 
present during the inflammatory stage greatly 
increases the radiosensitivity. Due to the fact 
that the inflamed tonsillar tissue is more radio- 
sensitive than its surroundings, this form of 
treatment is an elective one. 

The action of roentgen rays on inflammatory 
tissue is not clearly understood. Histologic 
examinations after irradiation are lacking. At 
any rate, it is a local action which induces 
the healing. Approximately six hours after ir- 
radiation the pharynx and tonsils become red 
and swollen and patients become conscious of 
a painful tension. This unpleasant reaction dis- 
appears in about fifteen hours together with 
the reddening and swelling. 

As the doses are small, it is impossible to be- 
lieve that the rays act directly on the bacteria. 
The irradiation increases the bacteriophagic 
action of the blood, and the bacterial flora in 
the crypts shows a definite decrease after ir- 
radiation. In addition, the irradiation causes a 
slow decrease of the hyperplastic tissues of the 
tonsils. 

While the hypertrophic tonsils, chronic 
tonsillitis, and repeated anginas heal after two 
or three irradiations, those which show pus con- 
taining crypts with scarred walls do not heal. 
The tonsils remain large and inflamed despite 
treatment. The elevation of temperature and 
the joint pains, which are occasionally present, 
remain uninfluenced. The author noticed, how- 
ever, that even among the latter cases, those 
that showed more marked acute inflammation, 
responded better to irradiation. Consequently, 
he proceeded to apply tincture of iodine to 
those tonsils before irradiation; first cleansing 
them and pressing out the pus content. The 
author feels that the iodine application pro- 
duces increased radiosensitivity of the tissue, 
mainly of the walls of the crypts, by producing 
hyperemia. During the first week after irradia- 
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tion the author continues to remove the pus 
from the crypts and applies additional tincture 
of iodine to the tonsils. 

The technique is as follows: A left and right 
posterolateral neck field measuring about 
5X5.5 cm. is utilized. Adults are given about 
60 to 80 per cent of an erythema dose to each 
field at 151 kv., 0.5 mm. Cu+1 mm. Al, and 
30 cm. skin focus distance. Children receive 
about 45 to $2 per cent of the skin dose to each 
side of the neck. The two irradiations are 
usually given on the same day. After the first 
series there is a pause of four to six weeks and 
after the second from eight to ten weeks. If 
the inflammation is very acute, the doses ad- 
ministered are somewhat smaller. 

The results obtained by the author with the 
combined irradiation and local treatment were 
very highly satisfactory even in cases of fibrous, 
purulent and lacunar tonsils which heretofore 
remained resistant to irradiation.—Eugene 
Freedman. 


Sreur, L. Strahlenschadigungen in der RO6nt- 
gendiagnostik und ihr Vermeidung. (Radia- 
tion damages in roentgen diagnosis and their 
avoidance.) Rdéntgenpraxis, Oct., 1937; 9, 
695-704. 

If a fluoroscopic examination is carried out 
at 70 kv., the radiation beam contains in addi- 
tion to the hard rays a large quantity of soft 
rays. The softest of these rays will be retained 
by the wall of the tube, the absorption equiva- 
lent of which is about 0.5 mm. Al. Another part 
will be absorbed by the commonly used 0.5 mm. 
Al filter. But even then, the beam will contain 
a large quantity of soft rays which are unable 
to penetrate through the patient but are ab- 
sorbed within the patient and therefore repre- 
sent only an unnecessary burdening of the skin, 
being useless as far as the transillumination is 
concerned. Furthermore, the biological effect 
on the skin depends greatly on the wave length, 
soft rays being more effective than hard rays. 
Consequently, if soft rays are utilized the 
erythema dose has to be placed somewhere in 
the neighborhood of 100 to 200 r. Doses consist- 
ing of 100 r already produce a definite effect on 
the skin, as demonstrated in the treatment of 
eczema, erysipelas, and inflammatory diseases 
which respond to as little as 82-90 r. 

Grossman found experimentally that a given 
tube with 0.5 mm. Al inherent filtration and at 
4 ma. may yield 100 r in 2.5 minutes, a time 
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factor which is hardly long enough for chest 
examinations, not to speak of gastrointestinal 
studies. 

To remedy the situation the author has for 
years applied additional filters, thereby de- 
creasing the r/min. flow. This additional filter 
is built into every tubestand. The total alumi- 
num filtration used for chest examinations 
amounts to 2 mm. Due to the usage of modern 
screens the radiation does not appear too hard 
and allows the fluoroscopic examination of thin 
persons and children without loss of soft tissue 
details. It is not necessary to raise the milli- 
ampere and voltage factors and the examina- 
tions are carried out at 40-45 kv. and 1 ma. for 
chest examinations. With this setup and at a 
47.5 focus skin distance the r/min. flow is 1.2 
or an output of Ioo r in eighty-five minutes. 

If parts of the body which absorb more radia- 
tion, like the abdomen or gastrointestinal tract, 
are examined, additional filters up to 4.5 mm. 
Al can be added without producing any ap- 
preciable decrease in illumination. With one of 
the author’s three-phase machines at 7o kyv., 
4 ma., 38 cm. focus-skin distance and with 4.5 
mm. Al filter the r/min. flow is 8.2 per minute 
or an output of 100 r in 12.2 minutes. 

The increased filtration has a minor rdle in 
roentgenographic technique, because here the 
danger of over-reaching the point of safety is 
less probable. Nevertheless, he recommends the 
usage of heavier filters in those procedures also. 
His illustrations demonstrate that there is very 
little difference in the image of a gastrointesti- 
nal tract one-half of which was taken through a 
2 mm. and the other half through a 4 mm. Al 
filter—Eugene Freedman. 


Henscuxe, U. Uber Rotationsbestrahlung. 
(Rotational irradiation.) Fortschr. a. d. Geb. 
d. Réntgenstrahlen, Nov., 1938, 58, 456-461. 


The author reviews the various methods 
which have been devised to bring the roentgen- 
ray beam from various directions to a tumor so 
that the tumor may receive the greatest dosage 
and spare the healthy tissues as much as pos- 
sible. In general, this is effected by cross firing, 
by means of convergence of the beam with a 
roentgen lens or by rotation of the tube. All of 
these methods were understood in principle 
very early in the history of roentgen treatment. 
The author describes an apparatus in which 
both the tube and the patient are rotated with 
the axes of rotation at right angles and both 
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axes passing through the tumor. By this 
method a much higher tumor dose can be ob- 
tained and the distribution of the radiation re- 
sembles that in intratumoral radium treatment. 


—W. A. Evans, Fr. 


TayLor, GRANTLEY W., and MELtTzeEr, ADOLPH. 
“Inflammatory carcinoma”’ of the breast. 4m. 
J. Cancer, May, 1938, 33; 33-49. 


The authors have analyzed 38 cases of “‘in- 
flammatory carcinoma” of the breast, studied 
at the Pondville Hospital over a period of nine 
and a half years. Tt’s type of lesion appears not 
to be especially rare—occurring in about 4 per 
cent of breast neoplasms. It does not seem to be 
based upon secondary infection; instead, the 
authors believe that it is significant of neo- 
plastic cell engorgement of lymph channels 
and venules—the “‘sub-papillary plexuses.” It 
may complicate various types of histopa- 
thology: carcinoma simplex, adenocarcinoma, 
scirrhous carcinoma, colloid carcinoma, comedo 
duct carcinoma, etc. It seems to be more preva- 
lent in large pendulous breasts. Age, fertility, 
pregnancy and lactation, irradiation, trauma, 
heredity, previous disease involvements of the 
breast, etc.,do not appear to beessential factors. 

This condition is to be distinguished from 
true inflammations, radiation dermatitis, 
Paget’s disease, cancer en cuirasse, adenosar- 
coma, lymphoma, Hodgkin’s disease, chemical 
irritations, etc. A differential diagnosis is often- 
times very difficult. Frequently a case is 
treated, for too long a time, with compresses 
and the like, on the basis of “‘chronic infection.” 
In this regard a good warning might be: 
“Malignancy should be suspected in any such 
case suspected of infection provided no response 
be evident after two weeks of treatment.” 

Treatment of these cases has been unsatis- 
factory. Surgery was followed by early supra- 
clavicular disease, skin recurrences, invasions 
of the opposite breast (even as late as four years 
after mastectomy). Metastases to the skeleton 
were rare; death usually resulted from exten- 
sions into the mediastinum. Irradiation pro- 
duced early spectacular improvement but the 
ultimate outcome was little changed. Pre- 
operative irradiation followed by radical 
surgery appeared to be the most rational pro- 
cedure. Artificial menopause was routinely 
practised but analysis of 15 cases so handled by 
the authors failed to reveal additional benefit. 
—A. A. de Lorimier. 
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Payne, Recinatp T. Prognosis in malignant 
disease of the testicle. Lancet, Feb. 12, 1938, 
1, 364-367. 


This article deals with a series of 38 con- 
secutive and unselected cases which were 
studied at the St. Bartholomew Hospital be- 
tween 1920 and 1933. Fifteen of this group 
(46.9 per cent) definitely survived a five year 
period following orchidectomy. 

Treatment should be instituted early; the 
customary delay is not always attributable to 
the patient. The public need not be excited as 
to cancer possibilities, but the doctor should 
constantly consider malignancy and he should 
maintain complete trust of his clientele. Either 
surgery or irradiation can claim cures but the 
author considers that a combination of the two 
increases the likelihood of cure. Actual dosages 
or regimens of treatment are not mentioned. 
The Aschheim-Zondek test is recommended, 
particularly for doubtful cases and for recogni- 
tion of recurrences or response to radiation 
therapy.—A. A. de Lorimier. 


MISCELLANEOUS 


We CLaupe E., and Natuanson, Ira T. 
Life expectancy and incidence of malignant 
disease. 11. Carcinoma of the lip, oral cavity, 
larynx, and antrum. 4m. F. Cancer, Oct., 
1937, 37, 238-252. 

The authors have attempted to analyze life 
expectancies according to the sites of the pri- 
mary lesion. For this, they have studied 2,435 
cases admitted to the Collis P. Huntington 
Memoral and Pondville Hospitals, many hav- 
ing received previous treatment elsewhere, all 
having been admitted previous to the year 
1933: 

The group of carcinomas of the lip, 990 in 
number, included epidermoid and a few adeno- 
carcinoma types; basal cell types were excluded 
as were also those which were definitely of 
cutaneous origin. The date of onset of these 
lesions was considered to be time when the 
character of the lesion changed—not the date 
of onset of scaling or scabbing. Twenty of the 
carcinomas of the lower lip were untreated; 
50 per cent of these died within nineteen 
months; 75 per cent within thirty-one months; 
93 per cent within five years; all by the seventh 
year. The median age for both the untreated 
and the treated groups of carcinoma of the lip 
was sixty-two. Of the lower lip carcinomas, 929 
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were treated (with one regimen or another). Of 
these, §2.5 per cent were dead in five years; 
73.5 per cent in ten years (though the median 
life expectancy at the median age—sixty-two— 
is only about 11.5 years). Comparing extensions 
of life at the various ages when treatment was 
received, carcinoma of the lip appeared to be 
more malignant in the young than with ad- 
vancing age (as is also recognized to be the case 
with carcinoma of the breast). Of the 41 cases 
of carcinoma of the upper lip (vermilion 
border), the median age at onset being sixty-five 
years, 50 per cent were dead, 3.5 years after 
onset; §8 per cent at 93 years—indicating that 
the life expectancy of carcinoma of the upper 
lip is less than that for similar involvement of 
the lower lip. 

Fight hundred and thirty-five cases of carci- 
noma of the tongue were studied; 7.4 per cent 
of these were females. Of the 46 untreated 
cases, having a median age of sixty-one, 62 per 
cent were dead by the end of one year; 86 per 
cent by the end of two years. The longest ex- 
tension of life after onset was 2.9 years. Of 
789 treated cases, having median age of sixty, 
25 per cent were dead in eleven months; 50 per 
cent in seventeen months; 75 per cent in 
twenty-eight months; go per cent after five 
years. The median life expectancy for a man of 
sixty is 12.§ years, and for one with carcinoma 
of the tongue only seventeen months. When 
compared with normal life expectancies, it ap- 
peared that carcinoma of the tongue is less 
malignant in the old than in the young. 

Two hundred and ninety-three cases of carci- 
noma of the inner aspect of the cheek were 
studied. These showed a median age of sixty; 
25 per cent of these died within a year; 50 per 
cent within two years; 75 per cent within 4.5 
years; 80 per cent in six years; 92 per cent 
within ten years. These carcinomas, usually 
papillary in type, appear to be more malignant 
than carcinomas of the lip but less than those 
of the tongue. 

Of 174 cases of carcinoma of the palate, the 
median age being sixty-one, the median length 
of life was 1.§ years; 25 per cent of these pa- 
tients died within the first year; 75 per cent 
within 3.5 years; 81 per cent within five years; 
93 per cent in ten years. Most of these were of 
the papillary type and their degree of malig- 
nancy was relatively low as compared with other 
intraoral carcinomas. 

Carcinoma of the upper alveolus was found 
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to be less malignant than carcinoma of the 
tongue and more malignant than carcinoma of 
the buccal mucosa; these resembled carcinomas 
of the antrum and frequently extensions of 
them were found in the antrum and vice versa, 
but carcinoma originating in the antrum was 
the more malignant. Of 135 carcinomas of the 
buccal mucosa, median age was again sixty. 
By the end of one year, 25 per cent of these had 
died; 50 per cent in twenty months; 75 per cent 
in 3.5 years; 83 per cent by the end of five years. 
Seventeen per cent of these cases were females 
—a relatively high incidence for females, as 
compared with other types of intraoral carci- 
noma. 

Two hundred and thirty-one cases of carci- 
noma of the lower alveolus were followed. These 
cases showed higher malignancy than did those 
of the upper alveolus; 75 per cent died in 2.75 
years; 87.5 per cent were dead after five years; 
96 per cent by ten years. 

Two hundred and forty-four cases of carci- 
noma of the floor of the mouth were studied. Of 
these, 25 per cent were dead in nine months; 
50 per cent in seventeen months; 75 per cent 
in twenty-eight months; 92 per cent in five 
years; 95 per cent in eight years. The median 
age was sixty-two; 3.6 per cent were females. 

Two hundred and eighty cases of carcinoma 
of the tonsil were studied; median age was 
sixty-two; 25 per cent were dead in ten months; 
50 per cent in fifteen months; 75 per cent in 
twenty-three months; 92.5 per cent by the end 
of five years; 96 per cent by the end of ten 
years. 

Carcinomas of the pharynx showed the 
poorest prognosis; of 131 cases, 25 per cent were 
dead in eight months; §0 per cent, in fourteen 
months; 75 per cent in twenty-two months. The 
median age of this group was fifty-eight years. 
Twenty-one per cent were females. Very few 
of these had been treated by: the Coutard 
method. 

Of 106 cases of carcinoma of the antrum, 
35.5 per cent were females; 25 per cent died in 
ten months; f0 per cent in seventeen months; 
75 per cent in thirty-two months. 

Three hundred and thirty-two cases of carci- 
noma of the larynx were followed. The median 
age was fifty-seven. The longest survival was 
5.5 years though 95 per cent died within two 
years. 

Considering these data in terms of median 
life expectancies, the following might be ex- 
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pected: treated carcinoma of the lip, sixty-six 
months; buccal mucosa, twenty-four months; 
palate, eighteen months; upper alveolus, 
twenty months; lower alveolus, eighteen 
months; tongue, seventeen months; floor 
of mouth, seventeen months; tonsil, fifteen 
months; pharynx, fourteen months; antrum, 
seventeen months; larynx, eighteen months. 

In general, females appeared to have a better 
prognosis. This was due, partly, to their rarely 
having carcinomas in the sites of greatest 
malignancy and moreover to their showing 
better response to treatment. Taylor has at- 
tributed this to a lower incidence of syphilis 
among females; to their having fewer carious 
teeth and a less universal use of tobacco. 

The regimems of treatment (whether surgi- 
cal, radiological or combined) are not described. 


—A. A. de Lorimier. 


NaTHANSON, Ira T., and Wetcu, CLaupe E. 
Life expectancy and incidence of malignant 
disease. 111. Carcinoma of the gastro-intesti- 
nal tract. 4m. F. Cancer, 1937, 37, 457-466. 


Because of the infrequency with which carci- 
noma is found arising at a gastroenterostomy 
stoma, this case is reported. The patient was 
fifty-eight years of age, had been operated on 
twenty-nine years previously at which time a 
gastroenterostomy was performed. 

The roentgen examination of the stomach 
showed a partially functioning stoma. Rigidity 
was noticed about this region and deformity 
was visualized along the greater curvature of 
the stomach and in the distal anastomotic 
loop in the region of the stoma. The duodenal 
bulb was large. There was a six hour 20 per cent 
gastric retention. The filling defect corre- 
sponded to a palpable epigastric tumor which, 
although freely movable, could not be sepa- 
rated from the stomach. The patient died as a 
result of coronary thrombus and the autopsy 
findings confirmed the roentgen diagnosis. 
Microscopic study revealed a poorly dif- 
ferentiated adenocarcinoma.—E. E. Downs. 


Foca, Lioyp C., and WARREN SHIELDs. A com- 
parison of the cytoplasmic changes induced 
in the Walker rat carcinoma 256 by different 
types and dosages of radiation. 1. The Golgi 
apparatus. dm. F. Cancer, Dec., 1937, 37, 
567-577. 

Numerous workers have described changes 
in the cytoplasm of both normal and tumor cells 
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following irradiation. The authors have at- 
tempted in this article to compare the changes 
that occur in the Golgi apparatus in the cells of 
the transplantable rat tumor, Walker 256, as a 
result of radiation of different types and dosages 
delivered to the tumors. This tumor was used 
because it had been fully studied cytologically 
and the growth characteristics have been stand- 
ardized. 

The cell of the Walker carcinoma is described 
in minute detail and the procedures employed 
in irradiating the cells are enumerated. Several 
photomicrographs are included to demonstrate 
the changes in the Golgi apparatus at various 
intervals subsequent to irradiation. These 
changes are summarized as follows: 

A. No change for a few hours. 

B. The Golgi net spreads away from the 

centrosomal area. 

C. It becomes enlarged and massed, losing 

its identity as a net. 

D. Fragmentation occurs, followed by reor- 

ganization into a typical net. 

The above series of changes occurred within 
a period of twenty-four hours following a dose 
up to 1,600 r. This period is equivalent to the 
period required for restoration of full mitotic 
activity in this tumor following similar dosages. 

The amount of enlargement of the Golgi re- 
gion bears some relationship to the dosage of 
radiation; the greater the dosage, the more 
marked the enlargement and density of the 
blackened mass. The changes occur more 
quickly with high voltages. 

The uniformity and ease with which this tis- 
sue may be impregnated with osmic acid vary 
with time in the twenty-four hour interval. The 
greatest ease of demonstration occurs in the in- 
terval from six to twenty-four hours. 

Variation of wave length within the range of 
radiation studied did not alter the character of 
the cytoplasmic changes.—E. E. Downs. 


Focec, Lioyp C., and WarreEN, SHIELDs. A 
comparison of the cytoplasmic changes in- 
duced in the Walker rat carcinoma 256 by 
different types and dosages of radiation. 
11. The mitochondria. 4m. F. Cancer, Dec., 
19375 3/5 578 “585. 


The authors, in their second study, employ 
the same Walker carcinoma 256 that was used 
in the previous experiment. In this article they 
describe in detail the mitochondria of these 
tumor cells and their changes following the 
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many types of irradiation. From the above ob- 
servations, the following conclusions were 
drawn: 

The irradiation did not produce any signifi- 
cant morphological change in the mitochondria 
in non-degenerating cells. 

No vacuolization of mitochondria is apparent 
as a result of irradiation nor are there any pro- 
nounced variations in size in non-degenerating 
cells. 

With supravital staining the ease of demon- 
stration at any period within twenty-four hours 
after irradiation is the same. 

With the Schridde and Regaud technique, on 
the other hand, greater difficulty in demonstra- 
tion is experienced between one and twenty 
hours after irradiation. 

There was no significant difference in appear- 
ance of the mitochondria after irradiation with 
varying wave lengths and dosages.—E. E. 
Downs. 


Kowatorr, Irvinc. Lead poisoning. 4m. 7. 
Dis. Child., Oct., 1938, 56, 764-774. 


Author’s summary: A case of lead encepha- 
lopathy is presented in which improvement was 
produced by adequate sedation and a diet high 
in phosphorus to which 30 cc. of a 10 per cent 
solution of disodium phosphate was added 
daily. 

Evidence is presented to show that in this 
case the lead concentration of the blood was 
determined by the lead-phosphorus product 
constant of the blood. This constant, expressed 
in the simplest form, is the product of the lead 
concentration in milligrams per hundred cubic 
centimeters of whole blood and the inorganic 
phosphorus concentration in milligrams per 
hundred cubic centimeters of serum. 

In order to determine the chemical signif- 
icance of this lead-phosphorus product constant, 
I made the following assumptions: (1) that the 
serum is a saturated solution of completely 
ionized dilead phosphate, PbHPO,; (2) that the 
lead carried by the red blood corpuscles is in the 
solid phase of PbHPO,, and (3) that the Pb and 
HPO, ions in the serum are in equilibrium with 
the solid PbHPO, of the red cells. I also as- 
sumed that the proportion of lead per hundred 
cubic centimeters of serum to lead per hundred 
cubic centimeters of whole blood is a constant. 
With this hypothesis, it was possible to show 
that the solubility product constant of PbHPO, 
determines the lead and the phosphate concen- 
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tration of the serum. Work is now in progress 
to test this hypothesis further. 

The actual value of this constant, as obtained 
from my analytic data, is of the same magni- 
tude as that obtained from the value of the 
solubility of secondary lead phosphate in water, 
as reported by Aub and his associates. 

Since there is good evidence that the princi- 
ple of the solubility product constant is valid 
for lead phosphate of the blood, a diet high in 
phosphorus (producing a high content of in- 
organic phosphorus in the serum) would appear 
to be the most rational method of decreasing 
the lead concentration of the blood.—R. S. 
Bromer. 


Jacoss, Lewis G. Roentgenography of the sec- 
ond cervical vertebra by Ottonello’s method. 
Radiology, Oct., 1938, 37, 412-413. 


Attention is called to the value of the method 
of examining the second cervical vertebra as de- 
scribed by Ottonello in 1930. This method is 
the projection in the anteroposterior direction 
with the lower jaw in motion. It is necessary to 
double the usual exposure by raising the volt- 
age. With some preliminary practice on the 
part of the patient, this method can be used in 
most cases when the upper cervical spine is be- 
ing examined.—f. H. Harris. 


KALKBRENNER, H. Réntgenmyographie. (Vor- 
laufige Mitteilung) (Roentgen myography; 
preliminary communication.) Fortschr. a. d. 
Geb. d. Réntgenstrahlen, Nov., 1938, 58, 469. 


The author has obtained delineation of mus- 
cles and muscle fibers in the leg of a hen by 
injecting thorotrast mixed with novocain into 
the muscle planes. The opaque fluid becomes 
evenly distributed in the muscle of the leg a day 
or two later. No gross disturbances were ob- 
served as a result of the procedure. The films 
obtained give a much clearer definition of the 
muscles and tendons than those made following 
air injection as recommended by Gratz. A simi- 
lar excellent result was obtained upon the 
injection of a rabbit’s hind leg. The opaque 
material remains in situ for at least four and 
a half months and no ill effects were observed 
during that time.—/. 4. Evans, Fr. 


Burrows, Rosert B. Variations produced in 
bones of growing rats by parathyroid ex- 
tracts. Am. F. Anat., 1938, 62, 237-287. 


Five groups of rats were studied: controls, 
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parathyroidectomized, parathyroidectomized 
given injections of Collip’s extract, unoperated, 
given the same extract and unoperated, given 
Hanson’s extract. 

It was found that parathyroid extracts re- 
tard growth when given to young rats. How- 
ever, three to five times as much of Hanson’s 
extracts was required, as compared with Col- 
lip’s extract, to produce the same degree of 
growth retardation. Either extract, given in 
large dosages, led to hypoplasia of parathyroid 
tissues in unoperated rats. This hypoplasia was 
greater with Collip’s extract than with Han- 
son’s. At first, the bones showed a decrease in 
trabeculae. This appeared to be followed by an 
increase in lamellae. There was no difference 
between the reaction of membranous versus 
cartilaginous bones to hormone injections. The 
trabeculae of the mandible showed changes 
which were comparable to those of the long 
bones; with larger dosages, the molar teeth be- 
came surrounded by dense bone. Osteoclastic 
activity appeared to be the result of, rather 
than the cause of, decalcification. It was pro- 
portional to the dosages of extract given but 
was more conspicuous after administration of 
Collip’s extract. With continued dosages, osteo- 
clasts disappeared and fibrous tissue became 
replaced by hypercalcification. ‘““The disease 
that results is known as marble bone disease 
and arises in response to a reaction set up 
against the symptoms of osteitis fibrosa.”” These 
effects are seen slightly earlier in the fast grow- 
ing bones. The partially parathyroidectomized 
animals showed slightly less effects by the ex- 
tract. Since equivalent dosages of the two ex- 
tracts are claimed to produce the same rise in 
serum calcium, Hanson’s extract is considered 
safer to use, especially on adolescents, since it 
does not lead to as great retardation in growth 
nor hypoplasia of the parathyroid tissue and it 
seems to produce less striking changes in bone; 
it seems to utilize more calcium from the gut. 
These parathyroid extracts cannot be spoken of 
as pure hormones; true parathyroid hormone 
does not lead to the development of parathy- 
roid immunity, to the production of marble 
bone disease, or the initiation of a series of bal- 
ances and counter-balances.— J. J. de Lorimier. 


Hensuaw, Pau S. The action of x-rays on 
nucleated and non-nucleated egg fragments. 
Am. F. Cancer, June, 1938, 23, 258-264. 


The fact that mutations, chromosome ab- 
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normalities, changes in mitotic figures, etc., 
have been noted after roentgen irradiation, 
would suggest that the nucleus was especially 
affected. Very few experiments have been di- 
rected to prove this point. Those by the 
Hertwigs are classic, they having shown that 
lightly irradiated sperms were more disturbed 
than heavily irradiated sperms. But the ex- 
planation seemed to be that, though both 
sperms were able to penetrate the cell after ir- 
radiation, only the lightly irradiated sperm was 
able to penetrate the nuclear wall and initiate 
actual development—which resulted in abnor- 
malities. 

The author continued these experiments. He 
was able to separate the nuclei from the cyto- 
plasm of eggs of Arbacia punctulata. He sub- 
jected both portions to irradiation. Subsequent 
fertilization tests indicated that only the nu- 
clear elements showed effects by the irradia- 
tion.—A. A. de Lorimier. 


Mutter, J. H. Comparative effect of 200 kv. 
x-rays and gamma rays on the pupae of 
Drosophila melanogaster. 1. Determination 
of “equivalent roentgen” value for gamma 
rays. 11. Summation experiments with x-rays 
and gamma rays. Am. F. Cancer, April, 1938, 
32, 565-581. 


Biological effects were tested on Drosophila 
pupae in terms of standard conditions such as 
I cm. distance from an effective point source of 
gamma radiation using 0.5 mm. platinum. Re- 
sults were reproducible. The killing effect of the 
radiation was usually delayed, there being con- 
tinued pupal development, regardless of the 
large dosages but the organism dying usually 
at the end of the pupal stage, during the hatch- 
ing process, 

The roentgen radiation was applied using 
200 kv.; 30 ma.; 61.3 cm. distance to the ma- 
terial; 34 cm. distance to the filter; 0.5 mm. 
copper and 1.15 mm. celluloid filtration; in- 
tensity 40 r/min. In this way, groups of pupae 
received varying dosages of 1,800, 2,400, 3,000, 
3,600, 4,200, and 4,800 r. 

Using an ingenious ball and sphere arrange- 
ment the gamma radiation was produced with 
radon (500 me. initial value) and dosages of 
10,000, 20,000, 30,000, 40,000, and 50,000 mc- 
min. at a distance of 9.6 mm. 

The percentages of killings by the various 
dosages of roentgen radiation versus gamma 
radiation, at the end of six days, were com- 
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pared. The dosage of roentgen radiation. in 
terms of roentgens divided by the dosages of 
gamma radiation in terms of millicurie-minutes 
showed an average ratio of 0.111. That is, this 
factor seemed to be applicable to convert 
mc-min. into r values as far as the effects upon 
these organisms as a whole were concerned. 
Allowing a correction of 1 per cent because 
of the bakelite filter and correcting for the 
9.6 mm. distance, this value would represent 
103 r/min/gm 

Using these conversion values for plotting 
the results it was evident that there “‘is no es- 
sential difference in the biological mechanism of 
action of these two types of radiation’; this 
conclusion seems to be pertinent to “closed” 
biological systems—even though contradictory 
evidence may be noted on the basis of “skin 
erythema values” as reported by Quimby and 
Pack.—A. A. de Lorimier. 


MorrraM, J. C. Production of epithelial tumors 
by acombination of beta radiation and paint- 
ing with benzpyrene. 4m. F. Cancer, Jan., 
1938, 32, 76-79. 

Benzpyrene (0.5 per cent) was painted over a 
51 cm. area on the backs of mice, twice 
weekly, for a period of ten weeks. On the 
sixtieth day radium was applied to one portion 
of this area, using 60 mg. with a square applica- 
tor, 2X2 cm. area, screened with 0.12 mm. sil- 
ver. The exposure continued for forty minutes 
—corresponding to 6,000 r to the surface of the 
skin. 

Malignant and non-malignant warts de- 
veloped in the zone which received both the 
paintings and radiation dosages varying from 
800 to 2,800 r. Under the applicator, where the 
radiation dosage amounted to 6,000 r, there de- 
veloped a transient ulceration with subsequent 
healing but no warty changes followed. Very 
little tissue was subjected to the dosages be- 
tween 2,800 to 6,000 r; hence there was no dis- 
tinct demarcation value distinguishing the 
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tumor from the non-tumor dosage. As com- 
pared with previously reported experiments it 
was found that the time interval between the 
painting and the appearance of the tumors was 
shortened when radiation was added. 

The author suggests that these studies would 
seem to indicate that precancerous lesions 
should not be treated with dosages of radiation 
lower than that necessary to kill all the epi- 
thelial cells, and moreover that these lesions 
should not be exposed to cancerogenic agents 
such as ultraviolet radiation and sunlight.— 


A. A. de Lorimier. 


Crawrorp, B. L., Srewart, H. L., 
LoucHBY, C. E., and Smirn, F. L., 2nd. 
Distribution of lead in the cat after intra- 
venous injection of a colloidal lead prepara- 
tion, and the effect of irradiation on this 
distribution. 4m. F. Cancer, July, 1938, 33, 
401-422. 


A group of 46 cats was studied; of these, 15 
were given injections of colloidal lead-manga- 
nese phosphate; 9 were exposed to irradiation 
alone; 12 were given lead injections and irradia- 
tion combined; 10 served as controls. The 
periods of the experiments varied from seven 
to forty-nine days; the lead was administered 
in dosages of 0.4 mg. per kilogram of body 
weight at intervals of five to seven days, one 
to seven such injections being given. The 
roentgen therapy was given through the abdo- 
men, using 50 cm. distance, 0.5 mm. Cu plus 
1.0 mm. Al filtration, 30 ma., 200 kv., adminis- 
tering 162 r at a time with total dosages varying 
from 648 to 972 r. There were no severe reac- 
tions to the lead. Only occasional degeneration 
changes were found in the kidneys. Those which 
received roentgen radiation showed toxic clini- 
cal manifestations and definite lesions in the 
spleen, liver, adrenals, lymph nodes and kid- 
neys. These changes were more marked when 
radiation was superimposed upon lead injec- 
tions.—A. A. de Lorimier. 
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